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PREFACE 


The Digital Ultrasonics Systems Use and System Description 
Manual provides a detailed description of the use of the Pri- 
mary Ultrasonics Task (PUT) and the Transducer Characterization 
System (XC) for the collection, processing and recording of 
data received from a pulse-echo ultrasonic system. PUT and XC 
were developed for NASA at Marshall Space Flight Center (Con- 
tract No. NAS8=-33100) to collect and process Ultrasonic signal 
data for NASA analysts. 
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7 1. | INTRODUCTION 


The interactive ultrasonic data acquisition and display 
systems described herein have been developed by M&S Computing, 
Inc., Huntsville, Alabama, for the National Aeronautics and 
Space Administration (NASA) Non-Destructive Testing Laboratory 
located at the George C. Marshall Space Flight Center in Hunts- 
ville, Alabama, under Contract NAS8-33100. 


This software is supported by the hardware configuration 
shown in Figure l-l, executing on Digital Equipment Corpora- 
tion (DEC) PDP-11/45 and LSI-11 processors which are both run- 
ning under the RT--1l single job operating system, version 
2C-02 (RT-11SJ vV0Q2C-02). The Tektronix graphics terminal pro- 
vides extensive operator interaction with input, and modifies 
parameters controlling the system's performance. In addition, 
the high resolution random-scan graphic capability is utilized 
to produce a variety of meaningful displays. The Elsytek array 
processor is used to produce forward and inverse Fourier trans- 
forms of all or part of the signal data. The Biomation wave- 
form recorder is used tc record the signal from the ultrasonic 
transducer at rates up to 100 MHZ. The LSI-ll processor con- 
trols the scanner through the scanner controller, vrovides 
trigger signals for the ultrasonic pulser and communicates with 
the 11/45 through a DR-liC interface. 


The two systems described in this document include five 
primary functions common to many real-time data acquisition 
systems. Some of these functions are implemented using the 
same code in both systems. These five functions are: 


1. Solicitation and acceptance of operator control input. 
2. Acquisition of data. 
3. Screening of data for further processing. 


4. Processing of data or recording of data for post pro- 
cessing. 


5. Generation of displays of raw and processed data. 


Since the last four functions listed above are dependent 
on the first to a large degree, a description of the use of the 
control inputs, supplemented by an explanation of those cpera- 
tions not under user control, is sufficient to describe the use 
of the system. This approach will be followed in the two sec- 
tions of this document which are concerned with instructions to 
the user. 
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2. USE OF PRIMARY ULTRASONICS TASK (PUT) 


PUT provides the capability to acquire, process and display 
ultrasonic echo data in a variety of ways. Using this system, 
the operator can: 


Perform an X-, Y-scan of a specimen in the test tank. 
Place and delete "Time Windows" to select particular 
portions of the data for special processing during a 
scan. 


Select a subregion of a displayed scan to be rescanned 
at higher resolution. 


Select a point within a displayed scan or subscan to 
position the ultrasonic probe for detailed signal 
analysis. 

Display all or part of the returned raw signal data. 


Calculate and display all or part of the FFT of a 
selected portion of the ultrasonic signal. 


Perform digital filtering of the FFT with up to eight 
frequency windows. 


Calculate and display the inverse FFT. 
Perform signal averaging up to 99 frames of data. 
Compress and record on disk a selected portion of the 


signal data contingent upon tripping of an alarm window 
in the signal data. 


When MNS is executed on the PDP-11/45, the PUT control display 
will appear on the Tektronix terminal. From this terminal, the 
operator may select any of the control options, (SCAN, DISPLAY, 
ZOOM, etc.) at any time by typing the appropriate character. 
The following are the control options currently available: 


S = SCAN - Set up data acquisition. 


D 


A 


DISPLAY - Select calculations and output. 
AVERAGE - Multiple frames of input data. 


Z00M - Adjust delay, sample internal and display limits 
for signal. 


WINDOW - Place time or frequency windows. 


j= 
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X = EXAMINE FFT - Adjust display limits on FFT. 
T = TRIGGER - Set trigger criteria for Biomation. 


VIEW - Select subscan or point scan from an existing 
threshold plot. 


< 
a 


= RECORD - Set up data recording 
EXIT - Terminate MNS. 


= PAUSE - Hold current display. 


Q wo rt 
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z GO - Continue processing after pause or from control 
display. 


2.1 TRIGGER Control 


When the Biomation Digital Recorder is under control of 
the PUT System, the front panel switches in the trigger section 
of the Recorder are disabled. This section is under digital 
control and may be accessed by the operator by pressing "T" on 
the control terminal. 


When TRIGGER control is thus requested, the operator is 
prompted to select values for five parameters: Trigger Source, 
Trigger Slope, Trigger Coupling, Trigger Level Polarity, and 
Trigger Level. 


The following example reflects the necessary trigger set-up 
for the hardware configuration described in this manual. 


T 

TRIGGER CONTROL REQUESTED 
SELECT TRIGGER SOURCE 

0 = EXTERNAL 

lL = INTERNAL 


nin 


ELECT TRIGGER SLOPE 
= NEGATIVE | : 
= POSITIVE : 


lo FO 


ELECT TRIGGER COUPLING 
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ELECT TRIGGER LEVEL POLARITY 
zs NEGATIVE 
= POSITIVE 
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Y IN 2-DIGIT TRIGGER LEVEL 9 0. 
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2.2 %Z00M Control 


In the PUT System, selection of parameters which affect 
what portion of a signal is to be recorded and what portion of 
the recorded signal is to be processed are not under direct 
operator control. Instead, the system determines these parame- 
ters based upon a Single, simple operator input to ZOOM control. 


ZOOM control is activated by pressing "Z" on the control 
terminal. This causes the system to acquire and display one 
frame of raw signal data, to prepare the terminal for graphic 
input via the joystick, and to display prompting information 
for the required input. 


Input consists of positioning the graphic crosshair over 
the center of the portion of the displayed signal which is of 
interest. The operator then presses "I" to zoom in on this 
region or “O" to zoom out. The system uses this input to 
determine values for the recording sample interval, recording 
delay after trigger, display start time, and display range. 
Figures 2-1 through 2-7 demonstrate the operation of ZOOM. 


2.3 SCAN Control 


PUT provides several sources for data to be processed and 
displayed. The data source may be specified by pressing S on 
the control terminal. The operator will then be prompted by 
an option selection display: 

8 

SCANNER CONTROL: 

SELECT INPUT SOURCE 
SIMULATED DATA 
REAL TIME DATA 
RECORDED DATA 
SAME SCAN 


W NE © 
Hunn tt 


2.3.1 Simulated Data 


There are three waveforms available for simulated input: 
sine wave, square wave, and spike. These waveforms may be 
used to test portions of the processing system. Particularly, 
the operator may test the Elsvtec array processor by taking 
the FFT of a sine or square wave signal and checking the dis- 
played frequency plot for the well known frequency characteris- 
tics of these signals. 
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When source 0 is selected from the above option display, 
the operator is given a second option display: 


0) | 
SIMULATED DATA: REPRODUCIBILITY OF pri 
SELECT WAVEFORM ee See Ne S: DiGi 


Q = SINE WAVE 
1 = SQUARE WAVE 
2 = SPIKE 


When SINE or SQUARE waves are selected, the operator is prompted 
to input waveform frequency with the joystick. The selected 
wave form is stored in the input buffer and may be processed 

in the same manner as an input signal. 


2.3.2 Real Time Data 


Selection of the REAL TIME DATA option (1) from the scanner 
control option display specifies that the data come from the 
ultrasonic transducer. The pulser unit should be turned on and 
set to external trigger mode on its front panel. (More informa- 
tion on pulser unit setup may be found in Appendix @.) A second 
option display is put up on the terminal: 


1 

SELECT REAL TIME MODE 
0 = NO SCAN 
1 = SCAN 

2 = RESCAN 


r Selection of the NO SCAN option (0) from this display causes the 
| probe to remain stationary and a new signal to be acquired from 
the same point for each display or averaging cycle. Selection 
of the SCAN option (1) causes the display cf the following -mes- 
sage: 


ENTER SCAN LIMITS 

USING REMOTE CONTROL: 

TOGGLE M, POSITION SCANNER TO LOWER LIMIT. 

PRESS RESET TO SEND COORDINATES. 

POSITION SCANNER TO UPPER LIMIT. 

TOGGLE C, PRESS RESET TO SEND COORDINATES. 

COMPUTER WILL VERIFY COORDINATE RECEIVED WITH BELL. 


The operator should follow these instructions to input the Limits 
of the scan. Selection of the RESCAN option in the REAL TIME 
option display simply causes the scan limit input to be skipped. 
Any previously entered scan limits will be used. 





nee 








2.3.3 Recorded Data 


When RECORDED DATA (2) is selected from the scanner control 
option display, and a recorded data file has previously been 
specified and is open, the file is closed, and a message is 
generated to inform the’ user of the file closure. The user is 
also interrogated as to whether a new file should be opened. 

Any response other than "Y" terminates the recorded data option 
and returns to the primary PUT option display. If "Y" is 
entered in response to this query or if no file was open, the 
user is prompted to select a file option from the file option 
display: 


SELECT FILE OPTION 

Q - DEFAULT FILE TO "“SCRTCH.DAT" 

l - ENTER FILE NAME 

2 ~ USE PREVIOUS FILENAME OF... 


Option 2 appears only if a filename has been previously specified 
in this run. If either option 0 or 2 is selected, an attempt 

is made to open the file on DK1l (all data files reside on DKl). 
If option 1 is chosen, the system responds with: 


ENTER FILENAME 


The user should then enter the name of a previously recorded data 
file on DKl. The filename format is NNNNNN.XXX. No device name 
May be entered. The extension (XXX) must be three characters 
long and would normally be "DAT". When the last character of 

the extension is entered, an attempt is made to open the file. 

In each of the above cases, when the file selected is not found, 
a message to that effect is printed, and control is returned to 
the file options display. When a filename has been successfully 
entered, the file is opened and subsequent data collection cycles 
will access data from this filie. 


2.3.4 Same Scan 


When the SAME SCAN option (3) is selected from the Scanner 
control option display, the last signal acquired is maintained 
in the system for all subsequent displays until another Scanner 
control option is selected. 


2.4 VIEW Control 


Once a threshold scan of a rectangular region has been com- 
pleted, it is possible to request multiple subscans of this 
regicn to be performed at higher resolution than the original 
scan. Once a subscan of a region is defined, it is possible 
to position the Scanner over single points within the subregion 
for detailed signal analysis. These functions are performed in 
VIEW control which is accessed by pressing "V" on the control 
terminal. 
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Upon entry to VIEW control, the following prompt is 
displayed: 


SELECT VIEW MODE crema. & 
0 = DEFINE NEW SUBSCAN eran ne 


1 = DEFINE NEW POINT SCAN Ope 


If DEFINE NEW SUBSCAN is selected, then the primary 
threshold scan is displayed, the terminal is placed in GRAPHIC 
INPUT mode, and a prompt is displayed requesting that two points be 
entered to define the subregion for a secondary threshold scan. 


If DEFINE NEW POINT SCAN is selected, then the secondary 
threshold scan is displayed, the terminal is placed in GRAPHIC 
INPUT mode, and a prompt is displayed requesting that a single 


point be entered to position the scanner for stationary signal 
analysis. 


Figures 2-8 and 2-9 are threshold scans from VIEW control. 


2.5 DISPLAY Control 


There are six graphic displays available within the PUT 
system. The operator may choose the display he is interested 
in by pressing "D" on the control terminal. In DISPLAY con- 
trol, the operator is prompted to select one of the display 
types. The type selected becomes the active display and will 
be plotted at the end of each data collection cycle. All 
scaling, labeling, and calculations necessary to generate the 
displays are selected automatically. 


Figure 2-10 through 2-15 are examples of each display type. 
The first four are typical signal analysis plots. The last two 
display the contents of the 64 x 64 scan grids that are used 
by VIEW control. 


2.6 AVERAGING Control 


When data is being acquired from a stationary probe, it is 
possible to average the returns from multiple pulses in order 
to eliminate random noise. The ECHOL system allows up to 99 
pulses to be averaged prior to performing calculations and dis- 
play. To select AVERAGING, the operator presses "A" at the con- 
trol console. The operator is prompted to enter the number of 
scans (pulses) to be averayed. AVERAGING remains in effect 
until the operator returns to AVERAGING control and selects 
zero or one scans to be averaged. 
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2.7 EXAMINE FFT 


When FFT display is selected, the range of frequencies 
plotted is a function of the number of points processed. As 
a result of this default, most FFT displays contain more data 3 
than the operator is interested in, and the data the operator | 
wants is compressed and difficult to read. To solve this pro- : 
blem, the PUT System provides a capability similar to 200M 
which allows the operator to select any portion of the FFT 
plot to be displayed. 





The EXAMINE capability is accessed by pressing "X" on the 
control terminal. This causes the system to acquire one frame 
of data, to calculate and display the FFT, to prepare the ter- 
minal for graphic input, and to display prompting information 
for the required input. As with ZOOM, this input consists of 
positioning the graphic crosshair over the center of the region 
of interest, then pressing “I" to zoom in on this point or "o" 
to zoom out from this point. 


Figures 2-16 through 2-18 demonstrate the use of EXAMINE 
to zoom in on a FFT. 


2.8 Windows 


When "W" is pressed on the control terminal in response 
to the primary option display, the system responds with a 
WINDOW Type option: 


W 
WINDOW CONTROL REQUESTED 
SELECT WINDOW TYPE 

0 = FREQUENCY 

1 = TIME 


The window control system allows the operator to select specific 
portions of the time or frequency data for special processing. 
Windows are placed in the displayed data by identifying two 
opposite corners with the joystick. 


2.8.1 WINDOW FFT 


For most types of signal data, an operator will know tne 
frequency range of his data and the frequencies at which noise 
will cccur. In the PUT system, it is possible to produce an 
Inverse FFT signal plot which includes only those frequencies 
which the operator is interested in. This capability is pro- 
vided through WINDOW FFT which is accessed by pressing "0" on 
the terminal when window options are displayed. 
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Selection of type 0 will cause one frame of data to be 
collected, the FFT to be calculated and plotted, the terminal 
to be initialized for graphic input, and prompt messages to be 
displayed. The operator may define up to eight windows. After 
each window is defined, the display is updated and only the 
portion: of the FFT which are within the range of a window are 
plotted. Upon leaving WINDOW mode, only the portions of the 
FFT within the defined windows are processed by the Inverse 
FFT function. 


Accurate window placement is possible by using the EXAMINE 
FFT function in conjunction with the WINDOW function. 


Windows are automatically deleted when ZOOM is requested. 
Individual winc:.¥s are deleted in WINDOW mode by identifying a 
window corner with ti.e crosshair and pressing “DELETE” on the 
keyboard. Figures 2-19 through 2-26 are examples of the use of 
frequency WINDOW modes. 


2.8.2 Time Windows 


When window type 1 is selected, the system calls upon the 
time window placement routines to accept entry and deletion of 
windows in the raw data. This group of subroutines provides 
the capability to apply special processing to selected portions 
of the raw data in real time. The operator is allowed to enter 
points using the joystick and keyboard to define the region and 
type of processing to be performed. The requested processing 
is then done by other modules which reference the time window 
data in common. This system may be easily expanded to provide 
input for any new time windowed functions to be added in the 
future. The windows presently provided are: 


Type No. Tb Description 


N/A Inactive window 

Any - Out (AO) alarm window 
No - Out (NO) alarm window 
Recording Window 

Raw data threshold window 
Front surface window 
Peak-In (PI) alarm window 


AU PWN O 
uUmdHw | @ 


A detailed description of the function of each of these time 
windows is found on the following pages. 


 =36- 








Type 0: Inactive Window 


Type zero windows exist merely to fill up the unused 
window slots in the data structure to inhibit the plotting of 
Spurious and meaningless windows. REPRODUCIBILITY as 


TEE NA. ee SRG Tia, Sts 
abah ti ivs ee ere, oc eee | af. i soe YL 
Type l: Any - Out (AO) Alarm Window 


The AO alarm window, like the other alarm windows, is pro- 
cessed by the routine SEARCH. When any data point within the 
domain of an AO alarm window falls outside of the limits set 
as the range of the window, an alarm flag is set and a point 
is set in the display, indicating a flaw at the coordinates 
from which this data was collected. If recording is selected, 
the setting of the alarm flag causes recording to take place. 
Figure 2-29 demonstrates placement of the AO (@) window. 


Type 2: No — Out (NO) Alarm Window 


The NO alarm window is processed in the same manner as the 
AO window above. In this case, the alarm flag is set if no 
data point in the domain of the window falls outside the range 
of the window. This window is typically used to detect the 
loss of back surface return. Figure 2-30 shows placement of 
the NO (~) window. 


Type 3: Re 2rding Window 


This window is used to define the time domain of the data 
to be recorded. When recording has been selected and the alarm 
flag is set, the data within the time limits of the recording 
window is recorded. The range of this window (the Y-axis of the 
display) has no effect on its function and is retained only for 
the purpose of displaying the window. 


Type 4: Raw Data Threshold Window _¢ 


The raw data threshold window is processed by the sub- 
routine RDT. It functions only to effect the displayed data 
and does not act as an alarm window. Any data point within 
the domain of this window which does not exceed the upper 
limit of the window (the high Y-limit on the display) is set 
equal to the upper limiting value. This simulates a function 
of conventional ultrasonic equipment, and is intended for use 
in the no-scan or point scan modes. Figures 2-32 and 2-33 
show the use and effect of the threshold window. 
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Type 5: Front Surface Window 


The front surface window is processed by SEARCH to provide 
the capability of scanning a nonlevel specimen. The processing 
of this window’ results in an offset being applied to all time 
windows sufficient to cause the highest value in the domain of 
the front surface window to fall in the center in the domain of 
that window. If no data point within the domain of the front 
surface window exceeds the lower threshold of its range (the 
low Y-value on the display), the time window offset is not 
altered. This provides protection against: the erroneous move- 
ment of the time windows if the front surface return is momen- 
tarily lost due to a hole in the upper surface of the specimen 
Or to scanning off the edge of the specimen. Figure 2-28 
demonstrates placement of the F window. 


Type 6: Peak-In (PI) Alarm Window 


The PI alarm window is processed in the same manner as the 
AO and NO alarm windows. If the highest data value within the 
domain of this window falls between the range limits of the win- 
dow, the alarm flag is set. 
; | REPRODUCE Y Oe tie 
Otic wii 0 ee 


2.8.3 Use of Time Windows 


Proper use of the time windows is essential for effective 
system operation. All time windows except the raw data threshold 
window are processed in the real-time data loop when a scan is 
being performed. Windows shouid be used as sparingly as possible 
if fast operation is desired. No more windows should be placed 
than are necessary to accommodate the desired functions. The 
windows which are placed should be as short (on the time axis) 
as possible. 


The time window type is given by the key used to enter the 
first point defining the window. A window may be deleted by 
placing the crosshairs within the window and pressing “DELETE". 
A window in which the cursor is located will be flashed. If the 
wrong window is flashed, the deletion may be rejected by press- . 
ing any key other than "DELETE". If the cursor is within 
several windows, the first one flashed may not be the one whose 
deletion is desired. Simply reject flashed windows until the 
correct one is flashed and then press "DELETE" a second time to 
accept that window for deletion. 
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2.9 Recording 


When the system is prepared for primary option selection 
and "R" is pressed on the control terminal, the recording 
status is displayed, followed by the recording control option 
list. 


R 

SELECT RECORDING OPTION 

0 - TURN ON RECORDING 

1 - TURN OFF RECORDING 

2 - CLOSE ACTIVE FILE AND TURN RECORDING OFF 
3 - OPEN NEW FILE 

4 <- RETURN TO CONTROL DISPLAY 


If "0" is pressed at this point, recording is turned on. Before 
this is done, a file should have been opened. 


Selection of the "1" option will turn recording off. If 
a file is open it remains open. 


Selection of option "2" will cause the active file, if any, 
to be closed and recording to be turned off. 


Selection of option "3" will cause the file option display 
to be shown on the terminal. 


3 

SELECT FILE OPTION 

0 = DEFAULT FILE TO "“SCRTCH.DAT" 

1 - ENTER FILENAME 

2 - USE PREVIOUS FILENAME OF ... 


Option 2 appears only if a filename has been previously speci- 
fied in this run. If either option 0 or 2 is selected, an 
attempt is made to open the file on DK1. If option 1 is chosen, 
the system responds with: 


ENTER FILENAME 


The user should then enter the name of the file in which the 
data is to be recorded. The filename format is NNNNNN. XXX. 

No device name may be entered. The extension (¥XX) must be 
three characters long and would normally be ".DAT". When the 
last character of the extension is entered, and attempt is made 
to open the file. In each of the above cases, when an attempt 
is made to open a file, a check is first made to see if a file 
by that name already exists. If the file exists, a message to 
that effect is displayed and the operator is asked if the exist- 
ing file should be deleted. If the answer is not "Y", the file- 
name is rejected and another filename is requested by returning 
the user to the file option display. 
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Selection of option "4" will cause the primary option list 
to be displayed and terminates recording setup. 


2.10 Special Function Keys 


Three keys on the Tektronix terminal perform special func~ 
tions which are essentially independent of the option list dis- 
played on the terminal and the current activities of the task. 


Key Description. 


ESCAPE Causes the current activity to be interrupted and 
the primary option list to be displayed. 


Cntrl Q Sends a “stop scanner” command to the LSI-ll. If 
in the midst of a scan, the remainder of the row 
will be skipped and processing will continue on 
the next row. 


Cntrl R Sends a “reset” to the LSI-ll. Any active scan 


command is aborted. REPRODUCIRINITY OP TrYpT 


ORIGINAL PG) is bor 


Note 1: Cntrl Q@ and Cntrl R cannot tranamt the tndtcated scan command when 
some other communicaticn te tn progress. It may be necessary to 
press them several times to get the indicated reault. 


Note 2: If an "encode on reset" cormand has been tseued (to allow entry of 
cormers of scan), pressing CNTRL Q will have the sane effect as 
pressing the reset button on the remote control unit. 
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3. USE OF THE TRANSDUCER CHARACTERIZATION TASK (XC) 


XC provides the capability to acquire ultrasonic echo data 
from a one-inch square area at maximum resolution and to. display 
this data in contour line form. It is intended to be used to 
scan a point reflector (small steel ball) to produce plots of 
transducer beam intensity in a plane. Using this system, the 
Operator can: 


@ Perform an X-, Y-scan of a one-inch square region with 
an increment of ten thousandths of an inch. 


@ Place and delete a time window to select that portion 
of the signal which is to be processed. 


@ Display all or part of the raw signal data froma \ 
Single point. 


@ Display contour line plots of 30, 50, 70, and 90 rercent 
of peak signal. 


When XC is executed on the PDP 11/45, the XC control display 
will aopear on the Tektronix terminal. From this terminal, the 
Operator may select any of the control options at any time by 
selecting the appropriate character. The following are the con- 
trol options currently available: 

S = SCAN - Set up data acquisition 

D = DISPLAY ~ Selects plot type. 


Z = ZOOM ~ Adjust delay, sample interval and display limits 
for signal. 


W = WINDOW - Place time window to select portion ot signal 
to be processed. 


= TRIGGER - Set trigger criteria for Biomation. 
= INPUT CONTROL - Set Biomation input range parameters. 


BALL IDENTIFICATION =~ Accept ball I.D. for use on plots. 


<x WD HF F 
u 


= TRANSDUCER IDENTIFICATION - accept transducer identi- 
fication number for plots. 


EXIT - terminate system operation. 
P = PAUSE - Hold current display. 


G = GO - Begin or continue processing. 
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3.1 TRIGGER Control 


| See Section 2.1. 
3.2 ZOOM Control 

See Section 2.2. 
3.3 SCAN Control 


XC provides two sources for data to be processed and dis- 
played. The data source may be specified by pressing "S" on 
the control terminal. The operator will then be prompted to 
select a data source. 


Ss 

SCANNER CONTROL: 
SELECT INPUT SOURCE 
1 = t\AL TIME DATA 
2 * RECORDED DATA 


3.3.1 Real Time Data 


Selection of the REAL TIME DATA option (1) in response 
to the scanner control option display specifies that the data 
come from the ultrasonic transducer. The pulser unit should 
be tuxned on and set to external trigger mode on its front 
panel. (Refer to Appendix 0 for details of pulser and receiver 
setup.) A second option display is generated: 


1 

SELECT REAL TIME MODE 
QO = NO SCAN 

1 = SCAN 


Selection of the NO SCAN option (0) from this display causes 
the probe to remain stationary and a new signal to be acquired 
from che same point for each display cycle. Selecrion of the 
SCAN option (1) causes the display of the following message: 


POSITION SCANNER DIRECTLY OVER BALL 
PRESS RESET TO SEND COORDINATES 
BELL WILL SOUND 


The operator should follow these instructions to enter the cen- 
ter of the scan. ‘the remote control unit 1S used to positicn 
the scanner. 
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= 3.3.2 Recorded Data 


Processing of recorded data is not currently supported. 
Selection of option "2" from the scanner control option list 
causes no action to be taken and should not be used. 


3.4 DISPLAY Control 


There are two graphic displays available within the XC 
System. The operator may choose a display by pressing "Dp" 
on the control terminal. The Display Control option list is 
put up on the terminal: 


D 
DISPLAY CONTROL INITIATED 
SELECT DISPLAY TYPE 

O = RAW DATA 

1 = TOTAL SCAN 


Selection of option "0" causes the raw signal data to be dis- 
played on each display cycle. This is primarily used to facili- 
tate setup procedures. (See Figure 2-10 for example of raw 
data display). Selection of option "1" causes the contour plot 
display of the total scan to be displayed at the completion cf 
a scan. The operator is asked to specify labeling procedure 
when total scan has been selected. 
i pOUCTRILITY OF THE 
SELECT LABELING OPTION Be a ae 
0 - LABEL ALL LINES Coe a ees 
1 = OMIT LABELS ON ISOLATED PGINTS 
2 - OMIT LABELS 


The selected labeling conversion will apply to the contour line 
plots. Figures 3-1 through 3-5 are contour line plots froma 
two-inch focus transducer. 


3.5 Windows 


When "W" is pressed on the control terminal in response to 
the preimary option display, the system calls upon the time 
window placement routines to accept entry and deletion of win- 
dows in the raw data. (See Section 2.8.2 for details of win- 
dow entry and deletion). Aithough all window types may be 
placed, the only window processed by xC is the "R" window. 

This window should be placed so that it encloses the front 
surface return from the ball. Prior to placement of the window, 
ZOOM should be used to zoom in on the front surface signal. 
Figure 3-6 shows correct placement of the "R" window. 
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a 3.6 Input Control 


Input control parameters may be specified by pressing "I" 
on the control terminal. The system responds with a series of 
options to allow the operator to select: 


@ Manual or Digital control of recorder channel A. 
e Input coupling OfFF/Ac/DC. 

@e Input Range. 

e Input auto-ranging OFF/ON. 


Auto-ranging causes the input range to be changed whenever the 
peak in the “R" window exceeds 110. (out of 127.), or falls 
below 30. 


3.7 Ball Identification 


When "B" is pressed on the control terminal, the system 
responds with a message soliciting the input of a Sh SPOR ACHR iy OF TIE 
ball I.D. This is used on the contour plots and will be tecarded*. 1, 1,’ 
‘ass bee ee ae 


. i ‘ way 


with scan data when recording capability 1s developed.‘ -:*'- 


ee | 


3.8 Transducer Identification 


When "X" 1s pressed on the control terminal, the system 
solicits the input of a transducer I.D. This is shown on the 
contour plots and will be recorded with scan data. 


3.9 Special Function Keys 


See section 2.10. 
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4.0 USE OF DATA INDEXING AND EXTRACTION SYSTEMS (DIND/PEX) 


The Data Indexing (DIND) and Point Extraction (PEX) systems 
provide essential utility services to post-processing programs 
which access the recorded signal data. DIND generates an index 
of the recorded data which is used by PEX to obtain particular 
Signal samples for post-processing. 


4.1 DIND - Data Indexing System 


The data indexing system was developed to provide an index 
of individual data points in the data file of a scan. This index 
is used by PEX to facilitate rapid location of requested data 
points. The structure of the index limits it to indexing 2880 
points from a single scan. 


When DIND is run, it returns a prompt. The user must enter 
a command string of the standard form: 


DDD: NNNNNN. XXX=DD : NNNNNN. XXX 


Where: 

DDD is a device specification 
NNNNNN is a filename 

XXX is an extension 


Default extensions are .DAT and .IND for the input and output 
files respectively. Default device is DKO as usual. Examples: 


*A=A 
Will generate an index file DK0O:A.IND 
from the data file DK0O:A.DAT. 


*DK1:B=DK1:B 
Will generate an index file DK1:B.IND 
from the data file DK1:B.DAT. 


4.2 PEX ~- Point Extraction Subsystem 


The point extraction subsystem was developed to provide an 
easily used system by which individual data points may be 
extracted from a recorded scan. This package will be used by 
programs which perform synthetic aperture processing, pattern 
recognition, and other data reduction tasks. 


PEX provides two entry points which provide the capability 
to initialize the system and extract specified data points. 
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Entry point PEXI is called to initialize the point extraction 
system. Before PEXI is called, an index file generated by DIND 
should be opened on channel (or LUN) 3. If an invalid index file 
is supplied, or none, PEXI will print an error message on the 
console and exit. Warnings may be printed indicating other non-~ 
fatal errors. Upon return from PEXI, variables HXS, HYS, STYP 
and SINCR, described below, contain a description of the scan. 

The data file being read will be open on channel 2. 


Entry point PEX is called to extract a single data point. 
The coordinates of the requested point must be specified in xXS 
and YS prior to calling PEX. Upon return, DSTAT indicates whether 
Or not the point was found. If DSTAT is zero, the requested data 
is in IBUF. ‘TWDLY, FUPS, STARTX, and STOPX will contain updated 
values. 


All data passed between the calling program and the PEX sub- 
system is passed in the common area EXDCOM. This common area is 
described in Table P-l. 
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EXDCOM 
Offset Name Description 
0 STYP Scan type Ozalligned scan, lzoffset scan* 
1 DSTAT Data status Osdata found, >0=data not 
found, <O#error 
2 XS Requested X coordinate 
3 Xs Requested Y coordinate 
4 TWDLY Number of time units between triggering of 
recorder (main bang) and start of IBUF. 
5 FUPS Duration of data sample (x 1l0ns.) 
6 SINCR Scan increment in thousandths of an inch 
7 STARTX Start of valid data in IBUF* 
8 STOPX End of valid data in IBUF** 
9 HXS High X of scan 
10 HYS High Y of scan 
11-15 SPARES 
16 IBUF (2048) Data Buffer, packed bytes 


* For offset scans, data tn oda nwnbered rows ts shifted up 1/2 increment. 


** Data before STARTX or after STOPX will be zero. 
Note: Coordinates are spectfied relative to the origin of the gcan tn 
thousandths of an inch. 


Table P=-1l 
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Appendices 


Primary Ultrasonics Task Module Descriptions 
Primary Ultrasonics Task Common Descriptions 
Priaary Ultrasonics Task Listings 

Transducer Characterization Module Descriptions 
Transducer Characterization Common Descrirstians 
Transducer Cheracterization Listings 

KSCN3 Module Descriptions 

KSCN3 Common Descriretions 

KSCNZ Listings 

Data Indexing System Module DescriPtions 

Data Indexing Systema Coanon Descristions 

Data Indexing System Listings 

Point Extraction Sustea (PEX) Module Descriptions 
Point Extraction Sustem Coaaon Descriptions 
Point Extraction Syustea Listings 

Utilitity Prograas 

Pulser Unit Set up 


OVvowrter rain UO RMI wr 


~~ eo a v ey yo, 
Veal Eee eee ong ae oe ae) 
1 


*y Ae ie i ee a . 1 
V9 GE Ne Se poe ks ddd ah + 


-6§]- 








THIS PAGE INTENTIONALLY LEFT BLANK 


-62- 





Nine of these are described in the Elsytec MFFT<-1il user’s manual. 
of these are in the Bicmation control routines packase and are cescrided 
The remainins 4§ 
They are listed below in the order in which they will be described. 


elsewhere. 


AVGR 
x2A0 
B81 
BATOLY 
BEGIN 
B3EGINI 
BSETUP 
CALC 
CNTRL 
CONDSF 
DISPLA 
DSETUP 
UMP 
FCLOSE 
FNAMIN 
FFLOT 
FWINDO 
TENCDE 
LSTINT 
MNS 
PAXIS 
PLTW 
PSCALE 
ROT 
RECORD 
RKMOD 
SO 

31 

Se 
SCAN 
SCAND 
SCNDSP 
SEARCH 
STUBS 
TE 
TEKMOD 
TWINDO 
UNPACK 
VIEW 
WINT 
WPH 
WRTRUF 
WSH 
XAMIN 
200K 


Didital Ultrasonic Signal Analysis Pause 2 
Appendix A - PUT Madule Descrirtians 1 Nov 79 
Arrendix A 
PUT Module Descrirtians 

The primary ultrasonics task (PUT) consists of 62 program eaadules. 


Eisht 


molules are descriced in this arrendix. 


Averages several sidnals collected at one Point 
Binaty to aSCII octal conversion 

Gets data from Bisaation 8100 

Sends arm and tridder set ur conmands 
Initializes conmon areas 

Initializes RCDCOM and enables interurts 
Bioaation set ue routine 

Performs calculations on signal data 

Operator input and control routine 

Console diselay routine A 
Displays data on graphics terainal 
Recording setup routine 

Provides core duars 

Closes files 

Ineuts filenaaes 

Function plot module 

Freauency window input routine 

Binary to ASCIT decimal conversion 
Interrupt service for LSI-11i 

Driver routine 

Plot axis generation routine 

Plots time windows 

Calculates plot rvarseeters 

Raw data thresholding 

Comepresses and records signal data 

Disk utility routines 

Source zero (simulated data) set up routine 
Source one (real-time data) set up routine 
Source two (recorded data) set ur routine 
Sends scan commands to LSI-1i1 

Reads data from disk and exrands it 
Displays scan results 

Precesses tise windows 

Prodraa etuds 

Trigger contrel 

Tektronix aodule 

Time window ineut aodule 

Facks amd unpacks data 

Sets up subscans and Point scans 

Tisae window input routine 

Writes point headers to disk 

Writes OUTBUF to disk 

Writes scan headers 

Zo0%s in and out on freauency data 
Selects Portion of raw data for disrlay 
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Module: AVGR - signal averasing 

Language $ Macro-1l 

Called By: MNS 

Calling Seauence: CALL AVGR 

External References: Commons 
IBUF - incoging data comaon 


Ites access descrietiog 

IBUF r/w Raw data buffer 

NTRCOM - inter-sodule common 

Itea access descrietiaoa 

MDATA t/w Accumulated data buffer 

IREPT r/w Nuaber of points to be averaged -1 
REPKNT r/w Current Point nuaber 


Functional Description: 

When IREPT = 0» no action is taken. When IREPT # 0 and REPKNT = 
Or IBUF is transfered to MDATA. When IREPT # REPKNT and both are gre- 
ater than zero 0» IBUF is added to MDATA. When IREPT = REPKNT # O» 
IBUF is added to MDATA which is then devided by IREPTt1 and elaced in 
IBUF. This has the effect of averasting IREPT+1 Points. 
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Module} B2A0 - binary to ASCII octal conversion 
Landuase: Macro-11 
Called By: DUMP» DUMPXC 
Calling Seauence: CALL B2AQ(VALUEs OBUF) 
where: 
VALUE is the word to be converted 
OBUF is the buffer where the 6 ASCII characters are to be Pisced. 


runctional Description: 
B2A0 converts one 16 bit word into 2 6 bute ASCII rerresentation of 


the unsigdned octal value of that word. 
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Module: B81 

Language: Macro-11 

Entry Point: B8100 

Called By: SCAN» RTL 

Calling Seauence: CALL B8100 

External References: Comacns 
IBUF - incoming data coaron 


Itea sccess descrietioa 
TOTM ro Data transfer mode 
TERR r/w Return error coder negative if no efror 
I BUF r/w Raw data buffer 
External References: [/0 Redisters 
address access descrietian 
144040 r/w CSR for Biomation interface 
164042 wo Control resister 
164044 wo Word count redister 
164046 wo Buffer address 
164052 ro Read date/status 
ele wo Program done interurpt status 
274 wo NPR done or error vector 
276 wo NPR done or error status 


External References: Subroutines 
nase descrietioo 
FLGT Tests flagd bit in CSR for command accertance 


Functional Description: 

B81 initists the NPR data transfer from the Biomation 9100 waveform 
recorder, If single word transfer is requested, the data 1s sidn ex- 
tended by B81. If double word transfer is reauesteds the data is left 
in byte racked forn. 
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Module: BATDLY - ara and trisser comaands 
Landuade: Macro-1il 
Entry Points: ADLY and TDLY 
Called By: BSETUP 
Calling Seauence: CALL ADLY(CTRGP»,DLY1) 
or CALL TDLY(CTRGP»DLY1) 

here: CTRGP is the control group 

DLY1 is array of control rarameters 


Functional Description: 
ADLY/TDLY sets the ARM/TRIGGER delay and level nagnitude if these 
are selected for digital control. 


Entry Points: ACMD and TCMD 

Called By: BSETUP 

Calling Sequence: CALL ADMD(CTRGP»MODE) 
| CALL TCMD(CTRGP MODE) 
a Where: CTRGP is the control group aask 


: reqs? rile cee coe arama os Bs ea 
MODE is an array of control raraaeters POR ODUCE ei Ee tia 


ORTGINAL bah ib POUR 
Functional Description: 
ACMD/TCMD sets the mode» sources input source and coupling for the 

a ARM/TRIGGER signal to the Bioastion. If these are not selected for di- ' 
. Sital control» this action has no effect, : 

Entrs Points: ARM and TRIGGER 

Called By: BSETUP>s PNE» SCAN 

Calling Sequence: CALL ARM 

CALL TRIGGER 

External References: I/0 Registers 

address access Gescrietiona 

164042 wo Commands to Bioaation 


External References: Subroutines 


ozae descrietioo 
FLGT Tests the fleas bit in the control resister for command : 
acceptance 


Functional Description? 

ARM/TRIGGER sends an ARM/TRIGGER command to the Biomation which re- 
sults in the arming or tridsering of the unit resardless of the selected 
ARM/TRIGGER source, 








Digital Ultrasonic Signal Analysis Page 7 
Awpendix A ~ PUT Module Descrirtions 1 Nov 79 


Module: BEGIN 

Lansuade: Macro-11 

Called By: MNS» CNTRL 

Cellind Seauence: CALL BEGIN 

External References: Commons 
SCNCOM - Scan comaon 


Itea access descriatioo 

SOURCE Wo Data source 

SRCHTP wo Search tyre 

TX1 wo Low X coordinate of total scan 
TY1 wo Low Y coordinate of total scan 
TX2 wo Hish X coordinate of total scan 
TY2 wo High Y coordinate of total scan 
SBUF wo Subscan bit aap of flaws 

TRUF wo Total scan bit mar of flaws 
STATUS wo Status of scan 

NUMPNT Wo Maximum number of points on X axis of scan 
OXMIN wo Minimum increaent of scan 


CALCOM - calculations common 


item access descrietioo 

KOSINE wo Table of cosine values 
FWND wo Frequency windows 

FMD wo Window active flags 


NTRCOM - inter-nodule common 


Iter access descrietioo 

STARTX wo Bedinning of data for display 

STOPX wo End of disrlayed data 

FSTART wo Bedinning of freauency data for disrlay 

FSTOP wo End‘of freauvencsys data for display 

RENTR2 wo 2nd option to be selected on reentry to CNTRL 

FWACT wo Frequency windowing active flags 

TACT wo Interrolation active flag $ 


DSPCOM - display comaon = 


Itea access descristian 
DTYPE wo Display tyre “oe 
MINX wo Minimum of dats domain 
MAXX wo Mavinum of deta domsin 


ATPARA - Biomatiaon common 


Tien access descrietioa 

ADLY1 WO MSi of arm delay 

TOLYL wo MSD of trigger delay 

ADLY2 | _ wo 2nd digit of arm delay 
TOLY2 wo end disit of trigger delay 
ALEV! wo MSD of arm level aagnitude 
TLEV1 wo MSD of trigger level magnitude 
ALEV2 wo MSD of arm level magnitude 
AMODE wo Arm mode Inreut/Auto 

TMADE wo Trigger mode 

ASRC #40 Arm source 

TSRC wo Trigger source 

TSLOP wo Trigger slore 


A-6 
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: TCOUP wo Trigger coupling 
‘ ACNT wo Arm control 
ae TCNT wo Tridger control 
ASEL wo Channel A selected flag 
BCNTR wo Channel B control 
AAPC wo Channel & positive coupling 
ABFC wo Channel B rositive coupling 
AAMC wo Channel A negative coupling 
ABMC wo Channel B nedstive courling 
ARNG wo Charinel A input range 
ACHM wo Channel A node Off/Ineut 
BCHM wo Channel B mode 
APOL wo Channel A polarity 
IBUF - incoming data comnon 
Itea access descrietion 
IuTS wo Saarple rate units 
IRNG wo Sample rate range 
ITYP wo Interupt aode eee 
TUT WO Nata transfer mode PipPODUC Hy Ey GF as 
MODE Wo Output mode iene ee ee 
IWDSTR wo Word start value bLGdiniers ©" 
ISTREC wo Start recording value 


- External References: Subroutines 
osee descristian 
SCST Formas cosine table 
BEGIN Initializes RCDCOM 


Functional Description: 
BEGIN sets common areas to their initial state. 


A~7 
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Module: BEGINI - initializes RCDCOM 
Landuade: Macro-il 
Called Bu: BEGIN 
Calling Seauvence: CALL BEGINI 
External References: Coasaons 

RCDCOM ~ recordings cormaon 


lies access descrietion 
RON wo Recording on flag 
FRPNTR wo File block poirter 
F BUF wo File nape bufi’er 

. FSTAT wo File status 
FSTATI wo Device full flags 
CHNUM wo Active channel nusber - 
BLANUM wo Current block number in file 
THXCD wo Threshold exceeded flag 
OBPNIR wo OUTBUF pointer 
XDCRID wo Transducer Identification 
SMPLID wo Sample Identification 
READY 1 wo Buffer 1 busy flag 
READY2 ~~ wo Buffer 2 busy flags 
BPNTR wo Buffer pointer 
BUFEND wo End of active buffer 
CRPNTR wo Completion routine Pointer 
RS TART we Start of data to be recorded 
RSTOP wo End of data to be recorded 
GUTBUF wo Compressed data buffer. 
DSPCOM - display conmon 
Itea access  descrigetioo 
TWNDT wo Time window tyres 
WIP wo Window tyre 


External References: I/0 Registers 


address access descrietion 

344 wo LSI-11 interurpt vector 

346 wo LSI-11 interupt priority 
147740 wo CSR for LSI-11 interface 


External References: Files/LUNS 
LUN actLiogs descrietion 
All Pp All channels are rurded by .SRESET 


Functional Description? 
BEGINI initializes RCDCOM and the time windows in DSFCOM. ALL in- 
terupts are enabled and all channels eurded. 











FE te EE ee ne oe, ee ae ae oe ee ge a Ne ae Neh, ea a ome Be AY omy of 





Digital Ultrasonic Signal Analysis Page 10 
Appendix A - PUT Module Descriptions i Nov 79 


Module: BSETUP - Bioration set up routine 
Landuade: Macro-11 
Called By: MNS 
Calling Seauence: CALL BSETUP 
External References: Subroutines 
ATPARA = Biomation common 


‘tea 
All 


access descrietisa 
TO All ATPARA words are referenced by BSETUP to 
set up the Biomation 


IBUF - incoming data comaon 


ILee 
IUTS 
IRNG 
MODE 
ISTREC 
IEDREC 


access descrietiono 

ro Sample duration units 

ro Sample duration range 

ro Quteut acde of Bionation 
ro Start recording value 

ro End recording value 


External References: Subroutines 


cane 
SETCA 
SETIA 
SETMA 
SETCB 
SETIB 
SETMB 
OUT 
RECDM 
ADLY 
ACMB 
TBOLY 
TCMD 
ARM 


descriztiano 

Set channel A input coupling rab eee 
Set channel A input offset ae - 
Set channel A input mode 

Set channel B input coupling 

Set channel B input offset 

Set channel B inreut mode 

Set outeut aode 

Set record rode 

Set arm delay 

Set arm courlings moder source and slore 

Set trisser delay 

Set tridser courlings moder source and slore 

Aras Biomation 


Functional Description: 
BSETUP sets up the Biomation waveform recorder as indicated in the 
common area ATPARA. The unit is alsa armed, 
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Module: CALC - calculations routine 
Language? Macro-il 
Called By: MNS 
Calling Seauence: CALL CALC 
External References: Commons 

IBUF - incoming data comaraon 


Itea access Gescrigztioo 

I BUF r/w Raw data duffer 

NTRCOM ~ inter-rsodule comaon 

Ite access Gescriagtion 

MDATA r/w Calculated data buffer 

MD r/w Scaling factor for MDATA 
STARTX ro Bedining of data for display 
FWACT ro Frequency window active flag 


CALCOM - calculation coaaon 


Iiea access descrietioa 

KOSINE ro Table of cosine values 
IFFT ro Inverse FFT flag 

FWND ro Freauency windows 


External References: Global Varibles 


Iiea access Gescristion 
ACUMHI wo MFFT hardware register 
ACUMLO WO MFFT hardware register 
MWOCT wo Nuaber of elements to process 
CTABL wo Control table for Elsytec 
TAG WO Teaporsary area address 
LIMP wo Length of temporary srea in bytes 
INVFG wo Inverse FFT flag 
External References: Subroutines 
naae descrietioa 
FN1 Calls Elsytec hardware functions 
CFT Perforas forward and inverse FFTs 
CTO Converts for all-real data 
cMCS Calculates magnitudes of complex arrays 


Functional Description: 
CALC rerforms FFTs: inverse FFTs» and windowing calculations es re- 
auested dy various comaon flags. 


A~10 
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Module: CNTRL - swstem control aadule 
Landuade: Macro-11 
Called By: MNS 
Calling Seauence: CALL CNTRL 
External References: Coarons 
TEKCOM - Tektronix comaan 


Itee access descrietiaa 
ICHBUF r/w Input character buffer 
LBLUP To Label up flag 
NTRCOM - inter-sodule coamaon 
Itea access descrietioco 
IEXIT wo Task exit reauest flag 
RENTR r/w ist option to be selected on reentry to CNTRL 
STARTX To Bedinning of data for display in IBUF 
STOPX ro End of data for display 
RENTR2 r/w 2nd aption (subortion) to be selected on 
reentry to CNTRL 
FWACT wo Frequency windowing active flag 
SSACT r/w Same scan active flag 
IREPT r/w Repeat count (total) dupicopclensi tenes pin Hee 
REPKNT wo Current repeat count REPRODUCE Ob chien 


7 a TR SP Ts ari ey 
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DSPCOM - disrlay comaan 


IiLee access descrietioo 

DTYPE t/w Disrlay tyre 

MINX r/w Mininmuea of data range 

MAXX T/w Maxinaum of dats rande 

XLO t/wW X axis miminum in data units 

XHT r/w X axis maxinum in data units . 
YLO wo Y axis mininaua in data units 

YHT wo Y axis maximum in data units 

TWND To Time windows 

TWNDT ro Time window tyres 


CALCOM - calculation common 





Iten access descrietinoo 
IFFT wo Inverse FFT request flag 
SCNCOM - scan common . 
lites access descrigetioo 
SOURCE t/wW Data source 
SRCHTP wo Search tyre 
STATUS wo Status of scan 
: RCDCOM - recording common 
| Iiea access descrietioo 
} WCHNUM ro Write channel nuaber 
| RCHNUM ro Read channel number 
RSTART wo Bedinning of data in IBUF to be recorded 
RSTOP wo End of data to be recorded 
External References: Files/LUNS 
LU actioos descrietian 
WCHNUM Write channel (used in . WAIT) 


A-ll 
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RCHNUM 


c Read channel 


External References: Subroutines 


oase 
BEGIN 
CHOUT 
DSETUP 
DUNP 
ERASE 
FCLOSE 
FWINDO 
HOME 
$0 

Si 

$2 

TC 
TWINDO 
VIEW 
XAMIN 
XDUCER 
Z00K 


descrirgtion 

Initializes comaon areas 

Outputs eessages to terminal 

Sets vp for recording 

Provides core dumps 

Erases Tektronix screen 

Closes compressed data files 
Freauency windowing routine 

Homes cursor on terminal 

Source zero (simulated) setur routine 
Source one (real time) setur routine 
Source two (recorded) setur routine 
Trigger control routine 

Time window input module 

Sudscan definition 

Advusts viewing window for FFT 

Get trensducer characteristics 
AdJusts viewing window for raw data 


Functioal Description: 
CNTRL solicits and sccepts input from the operator at the Tektronix 
terminal. 
CNTRL. 


All setup and control Pparaaeter ineut routines 


Pase 13 
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are called oy 
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Module: CONDSP - console display routine 
. Language: Macro-11 
Called By: any or all aodules 
ia Calling Seauvence: CALL CONDSP 
External References: Coanons 
CONDSP aay access any word of anw common in the systen. Any ~sd- 
dress in meaoty maw also be accessed, 


Functioal Description: 

CNDSPX is a@ routine to display anv desired data on the console 
while MNS is running. fhe condition of the switch redister deteraines 
what is to be displayed. There are two nades of operation: 


I, Cormaon Mode 


Bits 13-15 determine which comaon is to be disrlaved. These sre 
listed below: 


0) DBGCOM - Debus coearon 

1) SCNCOM - Scan coamr|on 

2) XCCOM -~ Transducer comaon 

*) NTRCOM - Intre routine coamon REPRODECTRTLVEY OL Ths 
4) IBUF - Data buffer conaan CA Ge a 
5) DSPCON - Display comaon 

6) ATPARA - Biomation cormaon 

?) RCDCOM - Record comaon 


Bits O-12 determine the offset in the selected conaon:. This is 
always a word offset (even nuabers only), 


II. Absolute Mode 
If bit 0 is set (number is odd)» the word displayed is at the abso- 
| lute address indicated by the switches minus one. 


a, a a . te ad 
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Module’ DISPLA 

Landuade’: Macro-11 

Called By: MNS 

Calling Sequence: CALL DISPLA 

External References: Coanons 
IBUF - incoming data coaaon 


IiLee access descrirgtiaa 

TOLY1 ro MSD of trisser delay 

TOLY2 To 2nd digit of trisser delay 

TOLY3 ro LSD of trigdder delay 

DSPCOM ~ display conaon 

Itee access descrigtioca 

DTYPE ro Display tyre 

MINX t/w Minigus of data range 

MAXX t/w Maxianum of data rande 

NDBX wo Nuaber of digits behind deciaal om X tic marks 
NDBY wo Nuaber of didits behind decinal on Y tic aarks 


NTRCOM - inter-aodule coaaon 


liege access descrigtioo 

MDATA ro Freauencys data 

MD ro NDATA scaling factor 

STARTX ro Beginning of data in IBUF for display 
STOPX ro End of data in IBUF for display 
FSTART ro Beginning of freauency data for display 
FSTOP ro End of freauency data for display 
FWACT ro Freauency windowing active flag 

TACT /W Interpolation active flag 

XACT to Limited FFT display active 

SSACT to Same scan active 

IREPT ro Nuaber of Points averased 


External References: Subroutines 


naoae descrietiao 

ALPHA Puts Tektronix in alreha aode 

CHOUT Outputs messages to the ternainal : 
ERASE Erases Tektronix screen be 
FFLOT Plots functions out of nenory 

IPLOT Plots individual roints and lines 

FRTH Prints horizontaly on terainal 

PRTV Prints verticals 

SCNDSP Disrlay scan deta on terminsl 


Functional Description: ; 

DISPLA disrplays the sidnal data in several forms. Display ortioris 
which maw be selected provide capability to slot raw datar freauency 
datar or flaw data from 3 scan. 
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Module: DSETUP - data file set ur routine 
Languade: Macro-il 
Called By: CNTRL 
Callins Seauence: CALL DSETUP 
External References: Conaons 
TEKCOM - Tektronix coamon 


ites access descriation 

ICHBUF ro Input character buffer 

KCDCOM - recording coamon 

TiLeo access descristiaa 

RON t/w Recording on flas 

FRPNTR t/w File block pointer 

PSTAT Ro File status: 0 is new filer 1 is old 
FSTATI ro File atatus, 1 is insuficient srace 
WCHNUM ro Write channel nuaber 

CHNUM wo Active channel nuaber 


External References: Subroutines 


. scare descrietioo 
ERASE Erases Tektronix screen 
HOME Homes cursor on Tektronix terainal 
CHOUT Outputs characters to terminal 
FNAMIN Ineuts filename and checks for existence 
FOPEN Opens active file via ENTER 
FCLOSE Writes buffer to disk and closes file 
CRLF Sends cariase return/line fiav 


Functional Descriptions 
DSETUP is called by CNTRL in responce to a recording reauest (RK). 
An option display is put um which allows the orerator to select one of 
five options: 
O-TURN RECORDING ON 
Selection of this option causes RON to be set to 1 which will cause re- 
cording to the active file to bedin when a scan is started. 
1-TURN RECORDING OFF 
Selection of this option clears RON and prevents and data recording. 
“CLOSE ACTIVE FILE AND TURN RECORDING OFF 
Selection of this cetion clesrs KON and closes the active file after 
writing cut any data remaining in the buffer. 
S-OFEN NEW FILE 
Selection of this oftion causes FNAMIN to be called . The selection of 
anew ?i:lenane or use of a default name 13 aliowed. 
S-RKETURN TO CONTROL DISFLAY 
The wrodram returns to CNTKL without taking any further action, 
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Module: DUMP - provides core dumps 
Landuage:Macro-1i 
Called By: CNTRXC 
Calling Seauence: CALL BUMP 
External Referencas: Coaaons 
DUMP may access any word of any comaon ih the syusten. 
in aemory aay also be accessed. 


External References: Subroutines 


oaee descrietioo 

B2A0 Binary to ASCII octal conversion 
ERASE Erases Tektronix screen 

HOME Homes cursor on Taktronix 

CHOUT Outputs eessages to Tektronix 


CRLF Sends carriage return/line feed to terninal 


Functioal Description: 
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Any address 


DUMP prompts the user and waits for a particular common area or 
memory region to be selected. The srecified region is dumeed aon the 


system console in actal words. 
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Module: FCLOSE - closes new files oren for outrut 


Language: Macreo~-1i1 


Called By: CNTRL» DSETUP 


Calling Seauence: CALL FCLOSE 
External References: Commons 
RCDCOM ~ recordins coaaon 


Itaa access 
FBPNTR r/w 
WCHNUM ro 
CBPNTR r/u 
BHI 1 ro 
BPNTR ro 


Gescrietian 

File block pointer» O=no file 

Write channel number 

Index into OUTBUF 

Buffer nugber 1 high address 
Pointer to ouffer status words (0/2) 


External References: Subroutines 


ozae descrietioo 
WRIBUF Write buffer out to disk 


Functional Description: 


FCLOSE closes files oren on the channel designated in WCHNUM after 


writing out dats ouffers. An and af scan record is inserted, hefor@ythe ify o 
buffer is written to disk. : ee aa 


aay 
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Module? FNAMIN - file name ineut routine 
Languade: Macro-11 
Called By? 
Calling Seauence: CALL FNAMIN 
External References: Subroutines 
TEKCOM - Tektronix coaron. 


Iiea access descrietion 

ICHBUF ro Ineut character buffer 
KCHCOM - recordings common 

ILea access descrietiano 

TBPNTR ro Fila block pointer 

RRUF r/wW RADSO file block (input) 

FBUF t/w ASCII filename (input) 

DFLT ro Default file block 

DF BUF TO ASCII default filensane 

FSTAT ro File statusr 0 if news 1 if old 
External References! Subroutines 

oane descriztion 

CHOUT Writes characters to Tektronix 

FFIND Looks up file and returns status in FSTAT 

CRLF Sends cariage return/line feed 


Functional Description: 

FNAMIN presents to the orerator an ortion diselay consisting of 
two or three options: . 

Q - TEFAULT FILE TO *SCRATCH.DAT* 
Selection of this option sets FBPNTR to point to the default file bdilock 
indicating that DKI:SCRATCH.DAT is the sective file. 

1 - ENTER FILENAME 
Selection of this option causes the message ‘ENTER FILENAME’ to be out- 
put and the prodram then accerts 3 filename in the form NAME.EXT where 
standard lensath limitations 3eely. The file is looked up on the disk 
directory and» if it exists» FSTAT is set to 1, 

2 - USE PREVIOUS FILENAME OF- .., 
This option is displayed only if 3 file name nas been Previously entered 
in this run. The most recentls input filename is disrlayed in the mes- 
sade. If this option is selecteds FBPNTR is set to roint to the file 
block associated witn this file name. It is looked uF on the disk and: 
if it exists, FSTAT 15 set to i, 
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: Module? FPLOT - plots data on terainal 
| Landuage: Macro-11 


ve + re ee ae PL ee Oy weer 


oy Called BY? DISPLA 
Calling Seauences CALL FPLOT(DATArN) 
wheres 


DATA is array of data 
N is nuaber of array elements 


External References: Commons 
DSPCOM ~- dicelay coraon 


Itea sccess descrietiano 

MINX “9 Mininua of data dorsain 

MAXX ro Maxiaum of data donain 

MINY t/w Minimum of data range 

MAXY r/w Maximua of data range 

YO ro Bata origin relative to Y axis in screen units 

XLO ro X 3x15 aliniegua in data units 

XHI ro X axis maxiaua in data units eee Or 
RO ee, 

External References: Subroutines ks oe ae PU 

oaae descrigetica . 

PAXIS Puts up axis for display of raw data 

IPLOT Plots raints and lines on screen 


Functional Descriretion: 
FFLOT plots the data in the diven buffer with auto-ranging cf dis~ 
Play axes and date, 
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Module: FWINDO - frequency window input routine 
Landuade: Macro-11 
Called By: CNTRL 
Calling Seauence: CALL FWINDOW 
External References: Comaons 
NTRCOM - inter-module copsaon 





ILes access descrigetiaa 

MD ro MDATA scaling factor 

RENTR wo ist option to be selected on reentry to CNTRL 
FSTART ro Beginning of displayed dats in MDATA 

FSTOP ro End of diselayed deta 

RENTR2 wo 2nd option (suboption) to be selected 

FWACT To Frequency windowing sective flags 


CALCOM ~ Calculations conaon 


ILes access descrietian 

FWND r/w Freauency windows 

FMD r/wW Frequency windows’ status 

DSPCOM - display coaaon 

IiLee access descrietiaas 

MINX ae) Minimua of data range 

MAXX ro Maximum of dats range 

X0 ro X coordinate of data origin in screen units 


YO ro Y coordinate of data origin in screen units 
XLO ro X axis miniaum in data units 
XHI ro X axis m@xinuam in data units 
YLO ro Y axis miminum in data units 
YHI ro Y axis maximum in data units 


External References: Subroutines 


oaae descristioo 

CHOUT Quteuts sessades to the terainal 

GRIN Inputs draphic data from the Joystick 
HOME Homes cursor on terainal 

IPLOT Plots points and lines on terminal 


Functional Deseription: 

FWINDO provides the capability to felace and remove windows in the 
freauency data. The orerator gives two oposite corners of the window to 
define it. 


A-20 








Se en I ee 


Didital Ultrasonic Signal Analysis Page 22 
‘ Appendix A - PUT Module Descristions 1 Nov 79 ' 


Module: IENCBE - binary to ASCII decimal conversion 
Landuade: Macro-11 
Called By: 
Calling Sequence: CALL IENCDE(N»sKBUF ) 
where; 
N is input value 
KBUF is 6 byte ASCII. outeut buffer 


Functional Description: 
IENCDE converts one 16 bit binary value to its decimal ASCII eaui- 
valent. Inreut value is assumed to be 2’s complement notation, 
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Module: LSIINT - LSI-11 interurt service 
Landuade: Macro-11 
Vector Set By: BEGINI 
External References: 
SCNCOM - scan common 


Iiea access descrietiaon 

NCDR wo Encoder readings 

NCDRCYV r/w Enceder readings recieved flag 
SCNFIN t/w Sean finished flag 

LSIDAT T/ Data from LSI-11 

ERROR t/w Error flad/count from LSI-11 
ARIVED t/w Completion flag for nove coaaand 
COMIP r/w Communications in Progress flags 


DBGCOM - debug comaon 


Iliea access descrietioo 
TFCNT t/w To fast count (missed Point) 
SPCNT T/W Scan Pass count 


External References: [/0 Redisters 
address sccess descrietica 
167740 r/w CSR for DRL1-C to LSI-13 
167744 ro Read resister for DRLI1-C from LSI-11 


Functional Description: 
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LSIINT services interurts from the LSI-1is setting encoder readings 


and setting various flags. 
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Module: MNS - priaary ultrasonics driver 
Landuage: Macro-11 


External References: Comaans 
SCNCOM - Scan coarmon 


ItLea access descrigtioo 

STATUS ru Status of scan 

TEKCOM - Tektronix coagon 

Itea access descrietioo 

ICHBUF r/w Input character buffer 

NTRCOM - inter module coamon 

Iteea access descrietioo 

IEXIT r/w Exit reauest flag 

RENTR r/W lst option to be selected cn reentry toa CNTRL 
REPKNT ro —- Repeat count for averaging 


External References: Subroutines 


osae descrigetiou 

AVGR Signal averading routine 
BEGIN Initialization routine 
BSETUP Bionation setue routine 
CALC Calculations routine 


CNTRL System control sodule 
CONDSP Console display routine 
BDISPLA Data diselay routine 


PACK Pack word data into bytes 

RDT Raw date thresholding 

RECORD Signal compression and recording 
SCAN Real-time data aauisition 

SCAND Recorded data expansion 

SEARCH Processes time windows 

TEKIN Enable terminal interurt 

UNPACK Uneacks bute data into words 

WSH Writes scan header 


Functional Descrirstion: 
MNS drives 3ll of the subroutines in the erimary ultrasonics task, 
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Module: PAXIS - plots axes 
Landuasge: Macro~-11l 
Called By: FPLOT 


Calling Seauence: 


External References: 
DSPCOM - displays comaon 

dascrietiaa 

Minimum of data doaain 

Maximum of data domain 

Miniaum of data range 

Maximum of data range 


ILes 
MINX 
MAXX 
MIMY 
MAXY 
XQ 
YO 
XLO 
XHI 
YLO 


External References: Subroutines 


oane 

CHOUT 
ERASE 
IPLOT 


PSCALE 


Functional Description: 


access 
ro 
roa 
to 
to 
To 
te 
ta 
to 
ro 
ro 
to 
To 
TQ 
ro 
TQ 
To 
ro 
ro 


CALL PAXIS 
Comaons 


axis 
axis 
axis 
axis 
axis 
axis 
axis 


axis 


Or OW OK OE a OK 


miniaua in data units 
maxiaua in data units 
miniaum in data units 
gaxinum in data units 

tic spacing in data units 
tic spacing in data units 
tic spacing in screen units 


character ASCII tic labels for X 


tic spacing in screen units 


character ASCII tic labels for Y 
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coordinate of data oridin in screen units 
coordinate of data origin in screen units 


Number of digits behind decimal on X tic ladvels 
Number of digits behind deciaal om Y tic labels 


descrietioa 
Outputs messases to the terainal 
Erases the Tektronix screen : 
Plots points and lines on terminal 


Calculates scale factors 


PAXIS plots axes and labeled tic marks on the Tektronix terminal. 
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Module: PLTW - window rlotting routine 
Landuade: Macro-11 
Called Bu: TWINDO 
Callind Seauence: CALL PLTW 
External References: Commons 
DSPCOM - display comaor 


Len access descrietiao 
MINX ro Miniaum of data domain 
MAXX ro Maxiaum of data domain 
X0 ro X coordinate of dats oridin in screen units 
Y0 ro Y coordinate of data origin in screen units 
XLO ro X axis ainimua in data units 
XHI ro X axXiS maximum in data units 
YLO TO Y axis mininum in data units 
YHI ro Y 3x18 aaxiaun in data units 
XWL r/w Low X limit of active window in data units 
YWL r/wW Low Y limit of sctive window in data units 
XWH r/w High X limit of active wintow 
YWH r/w High Y liait of active window 
WTP ro Type of active windos 


NTRCOM - inter routine comaon 


lies access descrigtian st picasa een ee eR ee ee 

STARTX ro Low limit of data to be displayed LEPRODIM Reicks OE nese 

STOPX ro High liait ORIGLAAL Patty do Pura 
External References: Subroutines 

oaae descrietiaa 

CHOUT Writes characters to Tektronix terminal 

HOME Homes cursor on terainal 

IPLOT Plots vectors om Tektronix terminal 


Functional Description; 
PLTW converts the coordinates passed to it (through common) into 
screen units and plots a rectangular window on the Tektronix terainal, 
‘ This window is then marked on the urerer right hand corner with a single 
character. If the window will mot fit entirely in the disrlay it is al- 
tered so that any boundary which would be outside of the disrlay arrears 
on the doundsery of the disela's. 
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Module: PSCALE - slot scaling calculations 

Landuase: Macro-li 

Called By: PAXIS 

Callinas Seauence: CALL PSCALE(MINe MAX» LOeHIs Dy TLBL»LNCsOsAL, D2) 


wheres 
MINeMAX 2 Data rande (input) 
HILLS z Axis range (input) 
D = Tie spacing in data units (input) 
TLBL = Array af 6 bute ASCII tic labels (output) 
LNC+0 z Tic incrementrordin (outeut) 
AL = Axis lendth (output) 
D2 = Digits behind deciaal (outeut) 


External References: Subroutines 
ozae descrietioa 
IENCDE Converts binary nuadbers to 6 byte ASCII deciaal 


Functional Description: 


PSCALE produces tic labels and scaling paraneters for the display 
axess 
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Module: RUT ~ raw data thresholding 
Landusde: Macro-1li 
Called By’ MNS 
Calling Sequence: CALL RDT 
External References: Coasons 
DSPCOM - display coaaon 


ILeao access descrietiaa 
TWND ro Time windows 
TWNDT TO Time window tyres 


IBUF - incoming data buffer 
Itea access dascrigtioo 
IBUP r/w Raw data ouffer 


Functional Description: 
If no thresholding window has been wlaceds RDT returns without tak- 
a ing any action. If the T window has been splaceds RDT scans the data 
between the time axis limits of the window and changes data points which 
are below the high Y axis limit of the window to be eausal to it. This 
ae Simulates the thresholding carability of conventional ultrasonics sys~ 
tems. 
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Module: RECORD - compression and recording routine 
Landuade: Nacro-11 
Called By: MNS / 
Calling Sequence: CALL RECORD 
External References: Comaons 
DSPCOM - display coaaon 


IiLea access Cescrietion 
TWOFFS ro Tine window offset 
RUDCOM - recording common 
Itea access dascriaetiao 
RON r/w Recording on flag 
BLKNUM 70 Block nuaber 
BLACNT ro ~ Block count 
THXCD ro Threshold exceeded flag 
OBPNTR r/w OUTBUF pointer 
BUFEND ro End of current compressed data buffer 
RSTART ro ist bute to be recorded in IBUF 
RSTOP ro Last bute to be recorded in IBUF 
SCNCON - Scan comaon 
Itee access descrietiao 
STATUS TO Status of scan 
IBUF - incoring data coramon 
Ites access descrigtioo 
IBUF r/W Raw data buffer 
External References: Subroutines 
ozae cescrietioo 
FCLOSE Closes compressed dsta file 
WPH Writes point headers 


WRT BUF Writes OUTBUF contents to disk 


Functional Description: 

Ir recording is ‘on’ amd SEARCH has detected a flaw» RECORD coa- 
pressed the data in the recording vindows or all the displayed data if 
no recording window has been elaceds into the active buffer in OUTRUF. 
If the buffer becomes full it is written to disk and the rwrocess contin- 
yes with the alternate buffer, 

The compression scheme used in RECORD allows considerable reduction 
of smooth continuous data involving 3 small number of siscrete values. 
Since the deta from the Biomation is only 8 bits in length and is a ree 
sult of the recording of 3 continuous sidnale this rethod is effective. 

This routine compresses the data to an initial roint and a series 
of coraards, These commands operate like relative plotter coamand - 
proscribing the pen’s motion in 2 plane. The one byte commend is divid- 
ed into two fields: the comaand field arid the count. 

bes Cece Cae ame: WS Ves te Bape 
cmd. | count 


The command may pe 3 value zero through seven arid the count is in the 
rande zero through 31, If @ count greater than 31 is needed: the com- 
mand 15 inserted with 3 zero count and the actual count is replaced in the 
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following Oovyvte. The presently iarpleaented coaaands sare described in 
figure A~2, 
Figure Aa«2 


Data Ccoarression Coaraands 
Cade Bask dascrirgtion 
0 End of record mark 
40 Advance straight ahead - count sives nuater of data values 
100 Go ur one and advance - count dives nuaber of values 
140 Go down one and advance - count dives nuaber of values 
200 Go ur - caunt dives chande in value (advance of 1. ‘daplied) 
240 Go down - count sives change in value (advance of‘1 inplied).. 


CA mm Wh =| © 


Comaands 6 and 7 are reserved, 
For all comaands, if a count greater than 37(8) (5 bits) is reauireds a 
zara count 1s inserted and the next oyte contains the actiel caunt. 
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Module: RKMOD ~- file malipulation routines 
Landuage: Macro-il 
Entry Point: FFIND - file l*okur routine 
Called By’ FNAMIN 
Calling Seauence: CALL FFI;D 
External References: Common: 

RCOCOM - recording comacn 


Iieo accass desctlietias 
FBPNIR ro File piock Pointer 
FSTAT r/w File statuses 0 if new +» 1 if old 


CHNUM ro Active channel number 


Functional [fescrirtion: 

FFIND looks up the file rointed to by FBRPNTR. If it exists» FSTAT 
is set to il» if not it is cleared. If it exists it 15 orened an the 
channel indicated bs CHNUM. 


Entry Point: FOPEN ~ file orening routine 
Called By: DSETUP 
Calling Seavence! CALL DSETUP 
External References: Commons 
RCDCOM ~ recordind coaron 


ILeo access descrietion 

FRPNTR TO Fiie block Pcinter 

FSTATIL r/w File status» 1 if not enuugsh space 
CHNUM ro Active channel nuaber 

BLKCNT ro Block count 


Functional Description: 

FOPEN attempts to open the file indicated by the file block Pointed 
to by FBPNTR. The largest available space on disk 13 sallocateds If no 
space 3vailableys FSTAT1 is set to 1 and the program returns. If other 
I/O error occurs >» 3 messede is written to the console and the rrograa 
exits. 


= 
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Module: SQ - source zero input routine 
Landuade: Macro-1ll 
Called By? CNTRL 
Calling Seauence: CALL $0 
External References: Coanons 
CALCOM ~ calculations comaon 
Iltea access descri2tioa 
XOSINE ro Table of cosine values 


IRUF ~- incoming data coamon 





Iieo access Gescrietiono 
IBUF wo Raw data buffer 
TEKCOM - Tektronix common EOP RAe et avy ey oe 
Iteo access descrietioo eRe “ates Det We en 
ICHBUF p/w Input character buffer ial Se Rasy a Ls yee 
External References: Subroutines 
naae descrietiaao 
CHOUT Outputs aessages to the tearainel 
ERASE Erases the Tektronix screen 
GRIN Graphic input routine ; 
Functional Description: 
SO denerates siaulated data as directed by the operator. The orer- 
ator is prometed and ineyt is accerted. $0 is called when simulated 
data is selected. 
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Module! Si - real-time data input routine 

Lansuage: Macro-1i1 

Cslled By: CNTRL 

Calling Seauence: CALL Si 

External References: Commons 
SCNCOM - scan coanmon 


ites access descrietion 
SRCHTP WO Search type 
TX1 r/w Total scan low X iimit 
TY1 r/w Total scan low Y limit 
T21 t/u Total scan low Z limit 
TX2 r/w Total scan high X limit 
TY2 r/W Total scsn hish Y limit 
722 r/W Total scan high Z limit 
TRUF WO Total scan bit map 
: STATUS Wo Status of scan 
NCDR ro Encoder readings 
COMAND wo Corsand to LSI-11 
NCDRCV r/w Encoder readings recieved flag 
TEKCOM - Tektronix coaaon 
Iien access descrieticn 
ICHBUF r/w Ineut cnaeracter buffer 
External References: Subroutines 

Dake descrietias 
BELL Rings bell on terminal 
CHOUT Outeuts messages to terminal 
ERASE Ersses Tektronix screen 

HOME Homes cursor on terminal 
WRILSI Sends command packets to LSI~-11 


Functional Description: 

Si is called when data source 1 15 
user is Prompted to determine the scan 
common variables are set ur and control 


If ‘sean® is 


selected» an ‘encode 


selected by the orerator,. The 
mode. If ‘no scan’ 15 selected, 
returns to the calling amodule. 
on reset command is sent to the 


LSI-i1L. When the reset button on the remote control unit is pressed and 
released,» the coordinates cf the scanner ara sent to the 11/45 and be- 


come a corner of the scan. 


corners. 
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Module? S2 - source 2 (disk) setup routine 
Landuadge: Macro-1l 
Called By: CNTRL 
Calling Seauence: CALL $2 
External References: Coamnons 
RCNCOM ~ recordings common 
ILea 3ccess descrietios 
RON ro Recording on flag 
FSTAT ro File statusr il=existing file 
RCHNUM ro Read channel nuaber 
CHNUM r/w Active channel nunoer 
External References: Subroutines 
oape descrietioa ite 
ERASE Erases Tektronix screen Cha 
HOME Homes cursor on Tektronix 
CHOUT Outputs characters to Tektronix 
FNAMIN Inputs file name and checks for existance 


Functionai Bescriretion: 

If recording is oms S2 returns immedistly. If 3 read file 1s cren 
it is closed and the operator is queried as to whether he wishes to open 
another file. If no read file is oren FNAMIN is called to accept input 
of a file name. If the input file does not exists 3 message is written 
to that effect and FNAMIN is salled asain. If the file exists it is 
orened on the channel desidnated by RCHNUM, 
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Nodule: SCAN - send scan commands to LSI~-11 
Languade: Macro-ii 
Entry Points: SCANs WRILSI 
Called By: MNS 
Calling Seeuence: CALL SCAN 
external Seferences: Commons 
SCNCOM = scan common 


SOURCE To Source of data 
BRCHTP ro Search tyre 
TX1 ro Low X coardinate of total scan 
TY1 re) Low Y coordinate of total scan 
TX2 TO High X coordinate of total scan 
TY2 ro High Y coordinate of total scan 
SX1i ro Low X coordinate of sub scan 
SY1 ro Low Y coordinate of sub scan 
$X2 TO Hiah X coordinate of subscan 
$§Z2 ro Hish Y coordinate of subscan 
STATUS ro Status of scan 
XPNT ro X coordinate for roint scan 
YPNT ro Y coordinadge for point scan 
XLIML t/w Low X limit of sean 
YLIM1L r/w Low Y limit of scan 
XLIM2 r/w High X limit of scan 
YLIM2 r/w High Y Liait of scan 
COMAND t/wW Command to LSI-11 
CMDAT r/w Command data for LSI-1i1 
NCURCY t/w Encoder readings recieved flag 
SCNFIN ro Scan finished flag 
AXIS ro Scan axis 
NUMPNT ro Nuader of Points on X 3x1is 
DXMIN ro Minimum increment for scan 
ARIVED r/W Move command completion flags 
COMIP t/w Communications in progress flag 
OF SF ro Offset scan flag 
NBGCOM - debud common 
ILeaa access descrietian 

‘ TFCNT WO Missed Point count 


External References! 1/0 Registers 


address access descrietiono 
167740 r/w CSR for URLL-C to LSi-1i 
: 1467742 wo Write register for DRii-C to LSI-11 
External References: Subroutines 
naae descrietioo 
ARM Aras Biomation recorder 
B8100 Gets data from Biomation 
CONDSP Console display routine 
WSH Writes scan header 


Funetional Descristion: 
SCAN initiates scans and sends commends to the LSI-11. 
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Module: SCAND - scan disk 

Landuade: Macro~1l 

Called By: HANS 

Calling Swauence: CALL SCAND 

External References: Commons 
TEKCOM - Tektronix common 


Itea access descrigtioa 
ICHBUF r/w Input character duffer 
RCICOM - recording common 
Itea access descriatiaa 
FBPNTR r/w File block Pointer 
RCHNUM ro Read channel number 
BLKNUM r/w Block nuaber 
OBPNTR r/w OUTBUF pointer 
XDCRID wo Transducer identification 
SMPLID wo Sample identification 
RSTART t/w Offset of ist recorded value 
RSTOP wo Offset of last recorded value 
QUTBUF T/w Comeressad data buffer 
IRUF - incoming data conrmon 
Iiea access descrietiano 
IUTS r/w Sample duration units 
IRNG t/w Sample duration range 
I BUF wo Raw dats buffer 
ATPARA - Biomation common 
Itea access descrietion 
TDLY1 r/w MSD of trisgser delay magnitude 
TOLY2 t/wW 2nd digit of trigger delay 
TDOLYS r/W LSD of trisser delay magnitude 
SCNCOM - scan comaon 
ItLea access descrietiaa 
SOURCE r/w Source of data 
STATUS wo Status of scan 
XPNT wo X coordinate of roint in scan 
YPNT wo Y coordinate of point in scan 
ZPNT wo Z coordinate of scan 
XLIMI Wo Low X limit of scan 
YLIM1 wo Low ¥ limit of scan 
ALIM2 wo High X limit of scan 
YLIN2 Wo Hidh Y linit of scan 
DIXMIN wo Scan increaent 
OFSF wo Offset scan flag 
NTRCOM - inter module common 
Ites access descrietian 
STARTX ro Bedining of data to be disrlsayed 
STOPX ro End of dats to he disrlayed 
DSPCOM - display comaon 
lies access descrietiog 
TWOFFS wo Time window offset 
A~-35 
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External References: Files/LUNS 


LUN actions descrigtian 

RCHNUM R Compressed signal data file 
External References: Subroutines 

oane descrietioo 

CHOUT Outruts messages to the Tektronix terainsl 

CONUSP Console display routine 

ERASE Erase the storage screen on the terminal 

HOME Hones the alreha cursor to the urrer left 


Functional Descristion: 

If data source two has not been selectedr control returns to the 
callind prodram immediately. If source two has been selected, a file 
Will have been opened by S2. SCAND will read the data file end exrand 
the next point of compressed data into IBUF in byte packed fora. The 
values found in point headers and scan headers will be transfered to the 
appropriate common locations. If an end of scan condition is detected, 
3 message is output to the terminal. If an end of file occurs + an wn- 
defined data source 1¢ selected: the orerator is notified of the end af 
file and the file is closed. 
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Module; SCNDSP - scan disPlay 

Landuage: MNacro-1l 

Called Bu: DISPLA 

Calling Seauence:s CALL SCNDSP 

External References: Comaoans 
NSPCOM - display coaaon 


Itea access descrietiog 
DTYFE ro Display tyre 
SKUF ro Sub-scan buffer 
TBUF ro Total scan buffer 
External References: Subroutines 
oane descrietian 
CHOUT Quteuts characters to terminal 
ERASE Erases the Tektronix screen 
HOME Homes cursor on terainal 
IPLOT Plots paints and lines on graphics terainal 


Functional Description: 

SCNDSP produces flaw plots from either a total or 
flaws have been lodged in TBUF or SBUF by SEARCH. 
display 15 64x64 points, 
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Module: SEARCH 

Lansuade: Macro-1l 

Entry Point: SEARCH 

Called By: MNS 

Calling Seauvence: CALL SEARCH 

External References: Commons 
[TSPCOM - diselas comaon 


Itea access descriegtioo 

TWND ro Time windows 

TWNDT ro Time window tyres 
TWOFFS r/w Time window offset 

IBUF - incoming data conaon 

Ites access descrietioo 

IBUF ro Raw data ouffer 

SCNCOM - scan coamon 

ItLea access Gescrietion 

SRCHTP ro Search tyre 

SRUF wo Sub scan flaw log buffer 
TBUF wo Total scan flaw log ouffer 
STATUS ro Status of scan 

NCOT ro Encoder readings 

XLIM1 ro Low X limit of scan 
YLIM1 ro Low Y liait of scan 
XLIM2 ro Hish X limit of scan 
YLIM2 or High Y liait of scan 
RCUCOM - recording common 

Iiea access descriatian 

THXCD t/W Threshold exceeded flag 


Functional Description: 
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SEARCH processes the tiae windows (excerpt R and T window). If an 
alarm condition is detected in any of the existing alarm windowssy THXCD 
is set. The front surface window (F) is processed: if placeds to coar- 


rect for non~level specimen in the test tank. 
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Module: TC - trigger control 

Lansuade: Macro-1i 

Cailed By: CNTRL 

Calling Seauence: CALL CNTRL 

External References: Comaons 
ATFPARA - Bionation common 


Itiee “ucceass descfigtian 

TLEYS wo Trigger level polarity 

TLEVI WO MSU of trigger level magnitude 
TLEV2 wo LSD of trigger level magnitude 
TSRC wo Triggder source 

TSLOP wo Trisser slore 

TCOUP wo Tridger coupling : 


TEKCOM -Tektronix coamon 


Itea access dGescrietion 

ICHBUF r/w Input character buffer from Tektronix 
External References: Subroutines 

oane descrikgtioao 

CHOUT Outputs messades to terminal 

ERASE Frases screen on drarhic terminal 

HOME Homes cursor on terainal 


Functional Description? 
TC solicits input from the orerator to set ur the trisser rarane- 
ters for the Bioasation waveform recorder, 
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Module: TEKMOD - Tektronix aodule 

Lansuede: Macro-1l 

Entry Point: ALPHA - puts terminal in alreha node 
Calling Seavence: CALL ALPHA 


Entry Point: ALPHA2 - puts terminal in larse character node 
Calling Seauence: cALL ALSHA2 


Entry Point: BELL - rings bell on Tektronix terminal 
Calling Seayvence:! CALL BELL 


Entry Paint: CHOUT - outeuts character strings to the terminal 

Calling Seavence: CALL CHOUT(MBUF) 

where, MBUF is an arrays the first element of which is a@ word containing 
the character count. 


Entry Point: CR - sends 2 cariage return to the terminal 
Calling Seauence: CALL CR 


Sentry Foint! CRLF - sends 2 cariage return/iine feed to the terainal 
Calling Seayvence: CALL CRLF 


Entry Point! ERASE ~ erases screen on Tektronix terminal 
Calling Seavence: CALL ERASE 


Entry Point: GRIN - graphic input routine 

Calling Sequence: CALL GRIN(IALPHArIXr IY) 

where; IALPHA is kew pressed to enter. cosrdinzste 
IX is X coordinate of graphic crosshair 
IY is Y coordinsete of graphic crosshair 


Entry Point! HOME - hemes cursor to urrer left 
Calling Seauence: CALL HOME 


Entry Point: IPLOT ~ positions draphic ctirsor 

Calling Seauence: CALL IPLOT(IXs IY» IPEN) 

Where? IX is X coordinate to which cursor 13 to be aoved 
IY is ¥ coordinate to which cursor is to be moved 
IPEN 16 Pen control 0/1 for Ur/Down 


Entirs Foint: LF - sends line feed character to terminal 
C3slling Sequence: CALL LF 


entry Point: Lrf&kK - sencs line feed/cariage return to terminal 
Calling Seauence! CALL LFCR 


Entry Point: PRTH =- prints horizontaly on terminal 
Calling Seauence: CALL PRTH 


Entry Point! PRTV - rerints verticaly on terminal 
Calling Sequence: CALL PRTV 


entry Point! TEKIN - enable interupts from Tektronix terminal 
Calling Sequence: cALL TEKIN 
After TEKIN has been called? unsolicited characters inreut an the 
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terminal are placed in ICHBUF of the coamon TEKCOM. 
Exceptions are! 
ESCAPE (ASCII 33) - aborts current operation and returns system 
to primary option display. 
CNTRL Q (ASCII 21) - sends “stop scanner’ coamand to LSI-ti 
CNTR R (ASCII 22) - sends ‘reset* to LSI-11 to reser scanner 
system. 


External References: I/0 Resisters 


address access descrirztiaa 

175610 r/w CSR for terminal interface 

175612 ro Read redister for terminal interface 
175614 o/t 

175416 wo Write resister for tereinal interface 
370 wo Terminal interurt vector 
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Module: TWINDO - time window placement and deletion routine 
Landuade: Macro-i1 
Called By: CNTRL 
Calling Seauence: CALL TWINDO 
External References: Commons 
DOSPCOM ~ display coaaon 


Itea access descrigtias 
TWAND wo Time windows 
TWNDT t/w Time window tyres 
PNT ro Coordinates of last ineut in window units 
XWL - p/w Coordinates of window sent froa WINT or +0 de 
sent to PLTW 
YWL r/w 
XWH r/o 
YWH r/w 
WCHAR ro Character entered with first tata roint 
TWOFFS r/w Tiae window offset . 
NTRCOM ~- inter routine comaon 
.ea access Cescrigztioo 
KENTR wo Selects omtion wean reentry to CNTRL 
STARTX r/w Low limit of data to de diswrlayved 
STOPX c/w High limit 
RENTR2 wo Selects secondary option uron reentry to CNTRL 


RCUCOM —- recording coasaon 


Itea access descrirgtiocn 
RSTART wo Start location for recording 
RSTOP wo Last locstion ta de recorded 


TEKMOD - Tektronix comaon 
Itena access descrigtioo 
ICHBUF p/w Ineut character from terminal 


External Keferences: Subroutines 


yabe descrietiaa ; 

CHOUT Writes characters to Tebtronix terminal 
HOME Homes cursor on terminal 

PLTW Plots the time windows on the display 
WINT Inputs time window coordinates 


Functionsl Descriretion: 

TWINDO causes DISFLAY to sisrplay tne raw data on the grarhic terai- 
nal. The operator is then promrted to ineut Points using the voystick 
and keyboard. A wair of points are entered to define a window in the 
data. The key used to enter the first of these points 1s used to iden- 
tify the window. If the key entered is 2 valid window typer the window 
entered 1s added to the list. If an invalid window is entereds the pro- 
dram returns to CNTRL. If the ‘DELETE’ key is presseds and the cros- 
shairs ste within a windows that window will be flashed. If the 
"OELETE’ key is then pressed adainr thet window will be deleted. If any 
other key 135 Fresseds the deletion is revected. If the crosshair was 
within maore than one windowr after deletion of the first window is re- 
Jected+ another window in which the crosshairs srreared will be flashen. 
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This window mas also be reJected. Thus any of a set of nested windows 
mas be deleted. After a window has been deleted: a fresh display will 
be generated. If a new front surface windows recording windows of 
threshold window is placed» the old one is iaplicitly deleted. The dis- 
play will not be refreshed and both the old and new window will be dis- 

played wntill the display is refreshed for some other reason. If five 
alarm windows have been placed: attempts to place a sixth window will be 
ignored. The valid windows are: 


Luce ID Descrizetioa 

0 N/A Inactive window 

1 @ Ans-Out slare window 

2 - No-Qut alarm window 

3 R Recording window © 

4 T Raw data threshold window 

3 F Front surface window 

6 P TTite 


} 
Read 


 Peak-In alarm window ave” OME 
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Module! UNPACK - uneacks/racks IBUF 
Landuage: Macro-il 
Entry POints: PACK - packs IBUF into dbutes 
Called By: MNS 
Calling Seauence: CALL PACK 
Functional Descrirtian: 
PACK sacks word length data in IBUF into byte length dats in the 
first half of IBUF. It is assumed that each value is in the range from 
“128 to 127. 


Entry Point: UNPACK - uneacks IBUF into words 
Called By: MNS 
Callind Seauence: CALL UNPACK 
Functional Description: 

UNPACK unpacks the data in the first half of IBUF from bute length 
to word lendth. This operation yields an array which coapletely fills 
IBUF. 


External References: Comaons 
IBUF - incoming date comaon 
Itea access descrietioo 
ISUF t/wW Raw sisnal data from Biomation 8100 
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Module: VIEW - sets usm sub-scans and point scans 
Landuadge: Macro-1i1 
Called By: CNTRL 
Calling Sequence: CALL VIEW 
External References: Coasons 
SCNCOM = Scan coraon 
lies access dascrietiono 
SRCHTP wo Search tyre 
TX1 To low X coordinate of total scan 
TY1 ro Low Y coordinate Of total scan 
TX2 ro High X coordinate of total scan 
TY2 ro Hidgh Y coordinate of total scan 
S$X1 r/w Low X coordinate of sub-scan : 
SY1 r/w Low Y coordinate of sud-scan 
SX2 r/w High X coordinate of sub-scan 
3Y2 t/t High Y coordinate of sub-scan Meroe eee 
SBUF wo Sub-scan bit map buffer ee ea a 
STATUS t/w Status of scan Tee tae 
XPNT wo X coordinate for Point scan 
YPNT wo Y coordinate for Point scan 
XLIM1L t/wW Low X limit of active scan 
YLIM1 r/wu Low Y limit of active scan 
XLIM2 r/w High X limit of active scan 
YLIM2 p/w Hish Y limit of active scan 
NTRCOM - inter module common 
Itea access descrietioo 
RENTR wo ist option to be selected on reentry to CNTRL 
RENTR2 r/w Oetion to be selected on reentry to VIEW 
TEKCOM = Tektronix coason 
Iie access descrietion 
ICHBUF r/w Input character buffer 
DSPCOM - display coanon 
ILiea access descrietioo 
DTYPE WO Disrlas type 
External References: Subroutines 
osne descrietiocao 
CHOUT Outputs character to terminal 
ERASE Erases screen on terminal 
GRIN Graphic input routine 
HOME Homes cursor to uprer left 


Functional Descrirtion 


If no scan has been performeds VIEW issues 3 message to that effect 
and returns. If a total scan has been performed out no sub-scanr the 


operator is presented with the flaw naar from the scan arid 


asked to 


input the limits of the sub-scan using the Joystick. After the limits 


have been entered, control returns to the primary oFrtion 


when "G® is rressedy the sub-scan bedins,. 


If a sub-sean has previously been performed, the user is 


gdiselay andy 


asked toa 


select either 3 new sub-scan or 32 new raint scan. If sub-scan is se- 


lecteds entry of scan limits sroceeds 35 indicated above, 
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is selected, the orerator is eresented with the flaw aap of the sub-scan 
and is asked to enter the desired roint using the Joystick. When the 
Point has been entered» control returns to the primary option displays. 
When ‘G* is pressed» the scanner moves to tne indicate meiner and raw 
data collected froma that Point is displayed. 
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Module: WINT - window input routine 
Languasde:s Macro-11 
Called By: TWINDO 
Calling Seauence: CALL WINT(STATUS) 
where STATUS is returned as: : 

0 - Valid window entered 

2 - Delete was rressed 

4 - Return was Pressed 


External References: Comaons 
DSPCOM - disalay coraaon 


Itea access descrietioa 
MINX ro Miniaua of data dorain 
MAXX ro Maximum of data domain 
MINY ro Miniaum of data range : 
MAXY ro Maximum of dats range 
X0 ro Data origin relative to X axis in screen units 
YO ro Dsta origin relative to Y axis 
XLO ro X axis aimuaua in data units eet Pokal 
XHI ro X axis aaxiaup in data units ee ae Ae 
YLO ro Y axis mininum in dats units ATC Se Ug 
YHI ro Y axis maximum im data units 
PNT r/w Coordinates of input Point - screen units 
XWL r/w Low X coordinate of input Point - screen units 
YWi r/u Low Y coordinate of input Point 
XWH r/w High X coordinate 
YWH r/u High Y coordinate 
WCHAR W Character ineut with first point 
NTRCOM - inter routine coaanon 
[tes access descrietiaao 
STARTX ra Low limit of data to be displayed 
STOPX ro High limit 
External References: Subroutines 
oaae descrietion | 
CHOUT Writes characters to Tektronix terminal . 
GRIN Inputs grarhie information from yoystick 


Funetional Description: 

WINT puts ur the crosshairs on the display and allows the orerator 
to input two points. If tne first point is entered with the "DELETE' 
key» WINT returns to the calling program with the status set to 2, If 
either point entered 1s a carriage returns WINT returns to the calling 
Program with the status set to 4. If the second data eoint is entered 
with the "DELETE" key» the first Point is discarded and the Progran as~ 
sumes the same state as before the first Point was entered, WINT con- 
verts the input screen points into data units and places them and the 
first character entered in common then returns. 


A~-47 
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Module: WPH - writes roint header 

t anduagde: Macro-~11 

Called Bs: RECORD 

Callind Seauence: CALL WPH 

External References: Coaaons 
RCDCOM = recording common 


Sea access descrietiog 
OBPNTR t/w Index into QUTPBUF 
BUFEND ro High address of active buffer 
RSTART ro First word in IBUF to be recorded 
RSTOP ro Last word in IBUF to be recorded 
OUT BUF wo Compressed data buffer 
IRUF - incoming date common 
Itea access daescrietiono 
IBUF ro Raw data buffer 
SCNCOM - scan common | 
Iteo access descrietion | 
NCOR ro Encoder readings | 


IISPCOM - display coaaon 
ILes sccess descrietions 
TWOFFS TO Time window offsat 


External References: Suoroutines 


oane descrietian 
WRT BUF Writes QUTBUF to disk 


Functional Description: 
WH writes the sprprorpriate values to constitute 3 roint header into 
the active ouffer. If the buffer is filledy WRIBUF is called. 
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Module: WRIBUF - writes OUTBUF to disk 

Landuade: Macro-it 

Called By: RECORD» WPH» WSH 

Calling Seauence: CALL WRIBUF (ARG) 

wheres ARG is number of blacks to be written ~- if zero, complete buffer 
is written, 


External References! Commons 
RCOCOM - recording coraon 


Itee access descrietico 

RON t/u Recording on flag 

FRPNTR ro File block pointer 

WCHNUM ro Write channel nuaber 

BLKNUM  . oP /Ww Current block nuaber in file 

ORPNTR r/w Buffer 1 busy flag 

READY2 t/w Buffer 2 ousy flag 

Bilil ro Buffer 1 high address fel Pena ew ee 
BHI2 to Buffer 2 high address nae Cee ee ee : ; 
BLOW ro Buffer 1 low address a 

BLOW2 ra Buffer 2 low sddress 

BPNTR r/w Active buffer pointer 

BUFEND r/w Active buffer high address 

CRPNTR r/w Comaletion routine pointer 

OUTBUF ro Compressed data buffer 


Functional Description: 

WRIBUF maintains two 1024, byte buffer within OUTBUF. Any routine 
which writes values into these buffers must use OBPNTR as an index into 
the buffer and must not insert values past the address given in BUFEND. 
OBPMTR must be updated before exiting any routine which puts data in 
QUTBLF. When the buffer is full <OBPNTR = BUFEND)» WRIBUF is called. 

The active ouffer is written out to the channel indicated by WCHNUM 
which is normaly a2 file on DK1. OBPNTR and BUFEND are then set ur to 
ailow the othcr buffer to be filled. BLKNUM (the block nuaber) is in- 
cremented and the routine returns. Uson completion of the I/C operation 
3 completion ruutine is called by the operating system. This coarletion 
routine clears the aprrropriate buffer busy flags swars the compistion 
routine ~ointer and returns . If an end of file ecndition occuress the 
file is closeds recordings is turned off snd a nessase is cut out to the 
terminal, 


A749 
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Module? WSH - writes scan headers 
Language: Macro-11 
' Called By: MNS 
Calling Seeuence: CALL WSH 
External References: Comaons 
SCNCOM ~ scan comaon 


ites access descrietioa 
? TZ1 ro zZ coordinate of total scan 
STATUS ro Status o scan 
| XLIM1 ro Low X limit of active scan 
| YLIM1L ro Low Y liait of active scan 
, XLIM2 To High X limit of active scan 
YLIA2 ro High Y limit of active scan 
DXMIN To Scan incresent 
OFSF TO Offset scan flag 
TBUF - incoming data comaon 
lien access descrietioo 
| IUTS To Samaele duration units 
TRNG ro Sample duration range 
| ATPARA ~- Biomaiton conaon 
: ILea access descrietioa 
: TDLY1 ro MSD of trisser delay aagnitude 
| TOLY2 ro 2nd digit of tridser delay aadnitude 
, TOLYS ro LSD of triager delay assgnitude 
RCDCOM - recording common 
lieu access descrizetioao 
RON ro Recording on flad 
| OBPNTR r/w QUTRUF pointer 
| XDCRID ro Transducer identification 
7 SMPLID ro Sample identification 
| BUFEND To End address of active buffer 
OUTBUF wo Compressed data buffer 


External References: Sudroutines 
ILea access descrietios 
WRIBUF Yrites active section of OQUTBUF to disk 


Functional fescription: 


If recording is not on or 3 new scan is not sctiver 
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returns 


without ¢3king sny action. If rarcording is oan and 3 maw scan is activer 


WSH writes 3 scan header into OUTKUF starting at the location 


siver ir 


OBPNTR. If the active buffer becomes full»s it is written ta disk. The 


hesder formet is given in figure A-3a. 
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Module! XAMIN - selects sortian of frequency data for diselay 

Landsuage: Macro-11 

Called By: CNTRL 

Calling Seauenca: CALL XAMIN 

External References: Comaons 
DSPCOM - displaw comaon 


REPRODCCT AV ITY OF THE 
ORIGGNAL iio is POOR 


itea access descrietioo 

MINX ro Mininum of data domain 

MAXX ro Maximum of data domain 

X0 TO X axis data origin offset in screen units 
XL.O ro X avis minimum in data units 

XHI ro X axis maxiaum in data units 


NTRCOM - inter module cormaon 


ItLea access descrietion 
RENTR wo Option to be selected on reentry to CNTRL 
FSTART t/w Low limit of freauency data for displey 
FSTOP t/w High Limit of freauency dats for diselay 
XACT wo XAMIN active flag 

External References: Subroutines 
nsae descristico 
CHOUT Qutruts nessades to the terminal 
GRIN Graphic input routine 
HOME Homes cursor on terminal 


Functional Descrirtion: 
XAMIN allows the user to zoom in and out on the frequency dats 49 
see details. 


A~5l1 
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Module: ZOOM - selects rortion of raw data for display 
Landuade: Macro-11 
Called By: CNTRL 
Calling Seauence: CALL ZOOM 
External References: Coanons 
DSPCOM - display caamaon 
Iiea access descriztioa 
MINX TO Miniaum of data doaain 
MAXX ro daximue of data domain 
XO ro X axis dats origin offset in screen units 
XLO ro X axis nininum in data units 
XHI ro X axis maxinum in data units 
ATPARA - Biomation coanon 
Itee access descrietioa 
TOLY1 r/w MSD of tridder delay asdnitude 
TOLY2 r/w 2nd digit of tridger delay nagnitude 
TDLY3 t/w LSD of tridder delay aadnitude 
NTRCOM - inter module commons 
Itea access descrietiao 
RENTR wo Option to be selected on reentry to CNTRL 
STARTX r/w Begining of raw dat3 to be displéyed 
STOPX r/w End of raw data to be displayed 
IACT r/ Interrolstion active flag 
IBUF - incoming data comaon 
Ites access descrietioa 
IUTS a/w Samele duration units 
IRNG r/w Sample duration renge 
Functional Description: 
ZOOM allows the operator to zoom in and out on a selected area of 


the raw data. The Joystick is used to enter roints. 
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Appendix B 


| 
| 
| 
| 


Description af Common Areas in PUT 


ae fie "4-3 peer - od 


Nine named comaon areas are included in the Prinary Ultrasonics 


Task. 
| bane $ize use 
ATPARA 48, Biomation control parameters 
IBYF 2062. Incog@ing data comron 
TEKCOM Zs Tektronix terminal input 
DSPCOM 136, Display paraseters 
DBGCOM 2. Debud data 
NTRCON 2066. General task parameters a ee ee 
SCNCOM = s 9973, Scan parameters ee ee ee 
RCDCOM 1084. Recording parameters Pie eee A oe er, as 


CALCOM 554. Calculation control and data 


These common areas are described on the following pades, 
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Common: ATPARA - Biomation control parameters 

Accessed By: 981; BEGINe BSETUP, CONDSPs DISPLA» DUMP» SCANDe TCs WSHe 
ZOOM in PUT 
also: BEGXCs CONDSP»s DISPXC, DUMPXCe IRXCe RECXCe XCAXISs ZOOMXC in XC 


byte cane dascriegtion 
0 ADLY1! MSD of arn delay magnitude 
2 TOLY1 NSD of tridser dalay madnitude 
4 ADLY2 2nd digit of arm delay magnitude 
é TOLY? end digit of trigger delay nagnitude 
g ADLY3Z LSD of arm delay aadnitude 
10 TDBLYS LSD of tridser delay magnitude 
12 ALEVS Ara level polarity 
14 TLEVS Trigger level polarity 
16 ALEVI MSD of arm level magnitude 
18 TLEVI MSD of trigger level magnitude 
2 ALEV2 LSD of arm lev:] madnitude 
22 TLEV2 LSD of tridde: level aadnitude , 
24 AMNDE Arm wode (Ineut/Auto) 
a THODE Tridger node (Input/Auto) 
28 ASRC Arm source (Ext./Int.) 
30 TSRC Trigger source (Ext./Int.) 
2 AISRC Arm internal source (channel a/3) 
34 TISRC Trigger internal source 
36 aASLOP Arm sluore (Ned/Pas.) 
38 TSiLdP Triddger slore 
40 ACOUP Arm courmling (DC/AC) 
2 TCOUF Trigger coupling 
44 ACNT Arm control (Manus!/Didital) 
46 TCNT Trigger control 
48 ASEL Channel A selected (No/Yes) 
50 BSEL Channel B selected 
S2. ACCNT Channel A control (Manual/Digiial) 
34 # BCCNT Channel B control 
56 AAPC Channel A Positive coupling (Off/AC/DC) ' 
58 ABPC Channel B rpositive courling : 
60 AAMC Channel A negative courling 
62 ARMC Channel B nedative coupling : 
64 ARNG Channel A inPut sande 
56 BRNG Channel B ineut rande 
68 AOFFS Channel A input offzet 
70 BOFFS Channel B treut offset 
2 ACHH Channel A anode (Off /Ineut) 
74 BCHM Channel & aode 
76 APOL Channel A solarity (Neg/Pos) 
78 BPOL Channel B ralarits 


Note! See Biomation Model 8100 Waveform Recorder Overation snd Service 
Manual for details. 
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Common: CALCOM - calculations coramon 
Accessed Bui BEGINs CALCrs CNTRL»: CONDSPs DUMPs FWINDO? MNS; $0 


Oute oane descrietisco 

0 KOSINE(S13) Table of cosine values sansing from 77777 to 0 
1026 IFFT Inverse FFT reauest flag 

1028 FWND(32) Freauency windows 

1092 FMD(S) Values of MD associated with FUND 


; : é ee a F a 
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: : rib , a 
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Comaon: [DBGCOM - debud paraneters 


Accessed By’ CONDSP, LSIINT, SCANS, WRIBUF in PUT 
Also: CNDSPX>» LSINTXs SCANXC in XC 


bute oszee descriegtica 

a TFCNT Missed soint count 

= BLANR Block not ready flad/count 
4 SPCNT Scan *ass count 


Note: In XC* only TFCNT is Present 
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Comaon: DSPCOM - disrlay common 

Accessed By! BEGIN» BEGINi» CNTRL: CONDSP, OISPLA,y DUMP, FPLOT,» FWINDOs 
PAXISs PLTWs RDTs RECORSs SCNDSP» SEARCSs TWINDOs WINTs WPHe VIEW? 
XAMIN» ZOOM in PUT 

Also? BEGXC» CNTRXCs CONTDSPs DISPXCs DUMPXCs SEARXCe TWINDXs XCAXIS: 
ZOOMXC in XC 


bute oaae cdescrietions 

0 NTYPE Display tyre! O=Raw datary L1=MPFT» 2=PFFT: 3 siFFT: 4= 
Fill scans S=Sudscan 

2 MINX Mininum of data domain in screen units 

4 MAXX Maximum of dat3 domain in screen units 

6 MINY Minimum of data rande in screen units 

8 MAXY Maximua of data rande in screen units 

10 X90 X coordinate of data ofigin in sereen units 

12 = ¥0 Y coordinate of data origin in screen units 

14 XLO X axis ainimua in data units 

16 XHI X axis maxiauam in data units Fe te Ro we See 

i8 YLO Y axis mininum in data units eet See |, Rare 

20 + YHI Y axis maxigum in data units -— 

rar DX Tic spacing in data units for X 

24 ~=soODYY Tic spacing in data units for Y 

26 XLNC Tic spacing in sereen units for X 

28 XTLB.C3ri2) & character ASCII tic labels for X 

100 YLNC Tic sracing in screen units for Y 

102 YTLBL(3912) 6 character ASCII tic latels for Y 

174 NDBX Number of digits oehind decimal on X tic labels 

176 NDBY Numder of disits behind decimal on Y tic labels 


178 TWNDB( 4:8) Time windows X lows Y lows % hishy Y nigh 
242 TWNOT(8) Time window tyres (see TWINDO descrieticn) 


290 PNT(2) Coordinates of input point in data units 

252 XWDTH Width of screen in screen units 

254 YHGTH Height of screen in screen units 

256 XL Low X limit of window to be plotted 

258 YWL Low Y limit of window to be plotter : 
260 XWH High X limit of window to be Plotted | | 
242 YWH High Y limit of window to be slotted = 
264 WTP Tyra of window to be plotted 

266 WCHAR Character entered witn first window roirit 


268 <TWOFFS Time window offset. Shifts windows on time 3x1is 
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Common: IBUF - incoming data buffer 

Accessed By! AVGR» B81,» BEGIN, BSETUP, CALC» CONDSP, DISPLAr DUMP MNS» 
RDT» RECORD+ SO» SCAND: SEARCH, TEKMOD, WPH» WSH» ZOOM in PUT 

Also: BEGXCrCONDSP+DISPXC, DUMPXC»r SEARXC, TEKMDXs XCAXIS:s ZOOMXC in XC 


bute oane descrieticano 

0 IUTS Ssnple duration units 

2 IRNG Semple duration r3nge 

4 ITYP Interupt mode (Priority = L/NPR = 2) 

6 IDTH Data transfer rode (sindle/doutle) 

8 MODE Outeut anode (Off /Auto/Edit) 

10 IERR Error flag 

12 IOFFSC Offscale indicators 

14 IWOSTR Word start value 

14 ISTREC Start recording value | 
18 TIEDREC End recording value 
2 COFFS(2) Ch A/Ch B offset (for outeut only) 
24 CRNG(2) Ch A/ Ch B range (far outeut only) 


28 IBUF{( 2048) Raw dats buffer 


note? See Biamation Model 8190 Waveform Recorder Oreration and Service 
Manual for details. 
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Common: NTRCOM - inter aodule conmon 


Accessed By: AVGR, BEGIN» CALCr CNTRL» CONDSP, DISPLA+ FWINDOr? MNS: 
TWINDOs VIEWs WINTs WPHe WSHe XAMINy ZOOM 


PLTWs 


bute 


" 9 


* 


10006 


10010 
10012 
10014 
10016 
10020 
10022 
10024 
10026 
10030 
10032 
10034 
10036 


nape 
IEXIT 
MDATA 
MD 


RENTR 
STARTX 
STOPX 
FSTART 
FSTOP 
RENTR2 
FWACT 
TACT 
XACT 
SSACT 
IREPT 


REPKNT 


descrieticno 

Exit reauest flag 

2050 word buffer for calculated date 

When set indicates first 1024 words of MDATA need 2 
digits behind deciaal. 

ist option to be selected on reentry to CNTRL 

Low limit of data in IBUF to be rrocessed 

High limit of dats in IBUF to be rsrocessed 

Low limit of freauency data to be plotted 

High limit of freauency data to be plotted 

Option to be selected after RENTR» -1i if inactive 
Frequency windowing active flag 
Interrpolating active flag 

XAMIN gode active flag 

Ssme scan active flag 

Numoer of scans to oe averaged 
Current count of aversded scans 


B-7 
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Comaon: RCDCOM - recording comacn. 
Accessed Bui BEGIN» BEGIN1»s CNTRL» SCNDSP» DSETUP, FCLOSE» RECORD,» 
RKMOD>+ S2s SCAND: SEARCH: TWINDO, WRH; WRIBUFs WSH : 


bute case 
0 RON 
2 FRPNTR 
4 REUF (4) 
12 = FBL 


14. FBUF(10) 
24 =6DFLT( 4) 


32 DBL 

34 © DFBUF(10) 
44 FSTAT 
46 FSTATI 
48 WCHNUM 
50 RCHNUM 
J2 CHNUM 
24 = BLKNUM 
56 BLKCNT 
38 

60 THXCD 
62 OBPNTR 


64 XDCRID(a) 
70 = SMPLIO¢C4) 


76-793 

80 READY1 
82 READY2 
84 BHI1 
86 BHI2 
88 BLOW! 
90 LOW? 
92 BPNTR 
94 BUFFEND 
96  CRPNTR 
98 RSTART 
100 RSTOP 
102-114 


descriatian 

Recording on flag 

File block rwointers contains absolute sadress of RASC 
file block. If zeros no active fila. 
RADSO file block for orticnel file 
Fiie buffer length. Always = 10. 
ASCII filename buffer (bytes) 

RADSO fileblock for def3ult file 
Default filename buffer iength Always 
ASCII filename of default file 

File statusr 1 = existing file 

Device full flags (no room for fiie) 
Write channel number for recording data 

Read channel number 

Active channel number 

Number of current block in file 

Block count + total number of blocke in file 
Unused 

Threshold exceeded flag 

QUTBUF reointer 

Transducer Identificstionsy ASCII 

S3smeple Identification» ASTII 

Unused 

Buffer 1 busy flag 

Buffer 2 busy flag 

High limit of buffer i 

High limit of buffer 2 

Low limit of buffer ft 

Low limit of buffer 2 

Buffer pointer - 0/2 

High limit of current suffer 

Completion routine Pointer 

Low limit of raw data to he recorded 

High limit of raw deta to he racorded 

Unused 


it 
tl 
> 


118 QUTBUF(2048) Compressed dats buffer (oyte) 
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Common! SCNCOM ~ scan conaon 
Accessed Bu: BEGIN» CNTRL» CONDSP» LSIINTs ANS» RECORD: Si; SCANys SCAND: 
SCNDSP, SEARCS> TEKMODs VIEW: WPH: WSH 


bute oaae descrigt:.aa 
) SOURCE Data source! O=simulated datar {=real time data» 
2=recorded datas 3=same scan 
2 SRCHTP Search type: O=no searchr istotal scan» 2=subscansr 
S=Point scan 
4 TX1 Low X coordinate of total scan 
é TY¥1 Low Y coordinate of total scan 
8 TZ1 Low X coordinate of total scan se, Macon 
10 = TX2 Hidh X coordinate af total sean PEPRODTICTATLTTY OF eae 
i2  TY2 High Y coordinate of tot3l sean eee ee ee caer 
14 T2722 High X coordinate of total scan eres 
16 = SX1 Low X coordinate of sub-scan 
ig $yYi Low Y coordinate of sub-scan 
20 $2i Low Z coordinate of subd-scan 
2 SX2 Hish X coordinate af sub-scan 
24 SY2 Hish Y coordinate of sub-sean 
26 $Z2 High Z coordinate of sub-scan 


28 SBUF (254) Sub-scan bit mse of flaws 
Y40 TBUF(256) Total scan bit mar of flaws 


1416 LSIDAT(11) Dsta from LSI-11, Only first 4 words are used, Sve 
sectian an SCAN 


1052 STATUS Status of scan: -i=no scary O=scen compietes l=scan in 
Progress 2=new scar 

1054-1054 Unused 

1058 XPNT X coordinate of poirt scan destination © 

1060 YPNT Y coordinate af point scan destination 
1°62 ZPNT Z coordinate of Point scan destination 
1064 NCDR(7) Encoder readings 
t 1078 XLIM1 Low X limit of active scan 
1080 YLIM1 Low Y limit of active scan 
1092 XLIM2 Hish X limit of active scan 
| 1084 YLIM2 High Y limit of active scan 
1084 COMAND Command to LSI-11. See section on SCAN . 
1088 CMBAT(9) Command data to LSI-i1i x 
1106 NCDRCY Encoder readings recieved flag 
: 1108 SCNFIN Sean finished fiad 
' 1110 AXIS Sean axis O/1 --> X/Y 
1112 NUMPNT Nunber of points an sean exis 
f 1114 DXMIN Scan increment 
1138 ERROR Scan error count or flag 

1140 ARIVED Move command completion flag 

1142 COMIP Communicaticras in erogress flag 

1144 OFSF Offset scan flag 


Oe ie he ad ee 
Pr er 
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Comaon: TEKCOM - Tektronix common 


Accessed By: BALL» CNTRL» DSETUPs DUMPs SOs Sir S22 SCAND» 
VIEW 


byte oape descrirtios 
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Sy TWINDOs 


0 ICHBUF Ineut character buffer from Tektronix terminal 


2 LBLUP Label up flag 
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The transducer characterization tesk (XC) consists of 46 progren 
Of theses 23 are described in this seprendix, 
pear in alphebeticel order ss they ere listed below. 


BALL 
BEGXC 
CNBSPX 
CNTRXC 
‘OT 
Di 
BISPXC 
DUNPXC 
TRXC 
LSINTX 
ORDER 


PLTCL 
PNE 
RECX® 
RTL 
§1XC 
Setup 
SCANXC 
SEARXC 
SPD 
STUBXC 
XC 
XCAXI8 
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XC Module Descriptions 


Inputs ball and transducer identifications 
XC initielization routine 

Console display routine (front panel) 
Accerts orerator input to control susten 
Contour plot routine 

Display ture 1 subortion ineut routine 
Display routine 

Provides core duaps for debugging eurroees 
Input rande control routines 

Interrupt service routine for LSI-1i1 

Puts points in order for plotting 

Plots countour lines 

Pulse and encode . 

Records pesk values from each pulse 

Real tise loop driver 

Source one input routine 

Scens between points for CPLOT 

Scanner control routine 

Processes the R window 

Scans peak date 

Program stubs for future exeension 

Nain transducer characterization driver 
Puts up exes snd sessades for contour slots 
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Loe 


Hodule? BALL - ball end transducer ID ineut sedule 7 
Laenduede? Hecro-il | | 
Entry Point! BALL - ball ID input routine 
Called Bui CNTRXC 
Calliag Seauence’ CALL BALL 
Externel References! Conaens 

TEKCON - Tektronix conaon 

Ites access desczietion 

ICHBUF r/u Ineut character buffer 


-_ we? 
beeen 


ee ne + 
hacarecem scan 


RCDCON - recording canaon te 
I2ea sccess descristica e 24 
SMPLID ue Saaple (ball) identification ka 


External aca pcb: Subroutines 
sistioa 
cHOUT Guteuts aessades to the tereinal 


Functional Descrietion’ 
BALL proapts the operator end sccepts ineut of 3 six cherscter 
string identifvina the ball. 


Entry Peint’ XBUCER - transducer ID ineut routine 
Called Bus CNTRXC 
Calling Seauence! CALL XBUCER 
External References’ Coesrons 
. TEKCOMN - Tektronix coaaon 
Itee access descrietioa 
ICHBUF r/w Input character buffer 


XCCON - Transducer charecterizetion comaon 
Ites secess descriatioo 
XDCRID vo transducer identification 


External References! Subroutines 
osee descrietios : 
CHOUT Outeuts eessases to the terainal : 


Functional Descriretion’ 


eroapts the operstor end sccerts input of 3s six charsecter 
string identifving the transducer. 


D=-2 
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Module! BEGXC - XC initialization routine 

Laendusse! Hecro-ii 

Called Bu! CHTRXC+ XC . 
Calling Seavence: CALL BEGXC 
ae External References! Coasons 
ae ATPARA - Bicoaaetion coanen 
| 


eles 





Ev Ties access desceiation 
TBLY!1 wo MSD of trigger delay aagnitude 
TBLY2 wo Second digit of trisser delay assnitude 
ie 4 TOLY3 wo LSB of trisder delay eadnitude 
: TLEVS we Trigger level rolarity 
3 TLEV1 wo NSD of trigger level aagnitude 
! TSrc wo Trigger soufce 
| TSLOP wo Trigger slore 
7 i TCouP wo Trigger coupling | 
: i TCNT wo Triaser control 
| LL ASEL wo Channel A selected files 
} AAPC wo Channel A positive courlins 
| ABPC “Oo Chennel B rositive courlins 
‘ AANC wo Channel A nedative courlins i 
ABNC wo Channel 8 nexative coupling 
1 43 ARNG wo Channel A input range 
? ; ACNH wo Channel A anode | 
| i APOL wo Chennel A polarity ! 
; IBUF - incoming dets buffer coanon 
Ae Ties access dascriatios 
| IUTs wo Searle rate units 
bony TRNG wo Seeple rate ranse 
i ITyvP wo Interurt sode 
pret IDTH ua Data transfer aode 
MODE wo Outeut Node 
IUDSTR we Word start value 
ISTREC wo End recording value 
! DSPCOK - displev comaon 
} | Itea access descrietian 
| DTYPE wo Display ture 
MINX wo Hiniaua of dats range 
MAXX wo Mexiaua of data range 
TUNDT wo Tine window tyres 
WTP wo Window ture 


NTRCOM - inter routine coneon 


Ites sccess descristiaa ; 
STARTX wo Low raw icta reoint for display 
STOPX ¥o High raw data eoint for display 
RENTR2 wo First option efter RENTER 
SCNCOM - scan cosaon 

Ites access descriaetico 

SOURCE wo Sets source 

SRCHTP wo Search ture 

Tx? wo Total Scan X low 

Ty “o Total scen Y low 
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STATUS wo Status of scan 
DXAIN wo Seen increment 


RCDCON - recording coaaon 
tee access deseristion 





wo Recording on files 
wo File block reonter 
wo ASCII File description 
uo File status 
wo Active channel nuaber 
“uo Block nuaber in file 
wo Totel nuaber of blocks in file 
YT) Threshold exceeded fies 
XBCRID eT) Transducer Identification 


External Referenes$ 1/0 Registers 
asddeess access deacrietios 


344 oon Interrupt vector eddress for LSI-11 

346 we Interuet vector PS for L8SI-11 

167740 wo Control Status resister for LSI-11 
External References: Files/LUNS 

Lue sections descrietico 

All ® All channels are pursed by a .SRESET 
External References: Subroutines 

oases descriatioo 

TEKIN Sets up the interurt vector for the Tektronix 


Funetional Description? 


BEGXC sets 211 comnon sreas to their initial state. All channels 
ere pursed end 311 interupts enabled. 


-_ UT ee ; \ Aes 





Digital Ultrasonic Sisnal Ansivsis Pase 6& 
Appendix BD - XC Module Descristions 1 Nov 79 


on Stetson me te 
es er 


Module! CNBSPX - console diseley routine 
Landuage! Macro-1ii 
Entry Point! CONDSP 
Called By! anv or 211 eaodules 
Calling Seauence! CALL CONDSP 
External References; Coaaans 
CONDSP aay access any word of any coaagon in the systee., Any ad- 
dress in semory aay siso be sccessed. 


aoe 


| Functioal Descrirtion? | 

- CNDSPX is a routine to diselay anv desired data on the console : 
while MNS is running. The condition of the switch register deteraines 3 
what is to be displayed. There are two aodes of operation! : . 


rae 
ae ~~ fa Fe ; 
se ce ee : “ 
At ee ae ee ae ge ee a 


I.  Comaon ode 
Bits 13-15 detereine which coanon is ta be displayed. These are 


ae 


L listed below! | 

0) DBGCOM - Debus common 3 
| 1) SCNCOM - Scan common | 

{ 2) XCCOM - Transducer common oy ITY or THE F 
3) NTRCOM - Intre routine corscn ne ePeMUClY “. +s POOR 

Le 4) IBUF - Data buffer comaon ee 

{: 5). BSPCOM - Display comeon 7 

6) ATPARA - Biomation common 2 
7) RCDCOM - Record common ) 


Bits 0-12 deternine the offset in the selected coamaon. This is 
always a word offset (even nuabers only), 


ae 


II. Absolute Mode 
If bit 0 is set (nuaber is odd)» the word displayed is at the abso- 
ts lute address indicated by the switches minus one. 


8 te 
to. & 


cory 


a eg om : i res: > Oa 7 eat! J " raatina* - 4 teed. : . F ; 
Rec 4 7 
ee eee te ty ETE 260 19 ET PEN ORI FOLATE mt Wek! BiagatendeTy ete mee eeiiepEewenes betes os 


tg PL eat 9 Nee ills ie a 
, 3 Z 
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Hodule’ CNTRXC - XC control and setup routine eer 

Landuage! Macro-1i | 

Called By: XC 

Calling Seauence’ CALL CNTRXC 

External References: Commons j 
TEKCOM - Tektronix coraon 7 a 


owt ee 
ear er: 


eo 
7 


Ties eccess descrietian 

ICHBUF r/w Ineut character buffer 7 
LBLUP ro Label ur flag . 
NTRCOM - inter routine coaaon 

Iteo access dexcrietion Py 
RENTR t/u Ortion to be selected on reertry to CNTRXC a 
STARTX r/u Start of displaved data in IBUF | 
STOPX r/u End of displayed data in IBUF 

RENTR2 r/e Suborption selected on reentry 

SSACT r/w Ssae scan active flas 

SCNCOM - scan coaeson 

Itee access descristion 

SOURCE wo Source of data 

SRCHTP wo Search tyre 

STATUS wo Status of scan 

RCHDOM - recording coaaon 

Ites access descrietion 

WCHNUM ro Write channel nuaber 

RCHNUM ro Read channel nuaber 

DSPCOM - display coaacn | 

Ties access descriatioano 

DTYPE r/w Display tyre 

MINX wo Minteaue of data donain 

MAXX wo Mexinua of data donszin 

XLO wo | X axis miniaum in date units 
XHT wo X axis aaxinua in data units “ss ’ 
YLG wo Y exis sinieum is data units 
YHI wo Y axis aaxiaua in data units ny 


External References! Subroutines | 
o2ee descristion a 
TRXCO Sets initial ineut range 
BEGIN Initializes coarsons 
FCLOSE Closes files 


$1 Source 1 setur routine 
§2 Source 2 setur routine 
Zo0K AdJusts trigger delavs sanele rate and display linits 
TWINDO Tine window ineut routine 
BALL Ineuts ball ID 
D1 Inputs display parameters for contour elot 
CHOUT Outeuts characters to terminal 
ERASE Erases Tektronix screen 
HOME Homes cursor on Tektronix 
TC Input 4risser control raraneters 
DUMP Provides core dunrs 
D-6 
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XBUCER Ineuts transducer ID 
DSETUP Sets up for recording 


External References! Files/LUNS 


Lua’ actioos descristian 
RCHNUM c Recorded deta file 
WCHNUM Write data file 


Functional Description! 
CNTRXC solicits kewboard entries for prodran ortion section: All 
other orerator interface routines are called by CNTRXC. 


Ri 1 
Oriel van! ; 
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° 
ti 


Module! CPLOT - contour plot deneration routine | 

Langusse!t Mecro-11 i : 

Cailed Bui BISPXC Le 

Calling Sequence! CALL CPLOT 

External References! Coaaons it 
XCCOM - transducer characterization cosaon ‘| 


Tiea  eeccess desctiatica ; 
PS1 t/a Current point status on 
FBY w/a —s« Current Y balue ee 
FP t/a Current ‘front® soint ae 
BP r/u Current ‘back*® point : 
ASTAaT r/u Arrau status i 
POPNTR r/W = Pointer to PO and POS 7 
SBFLG r/u ss Flag to/from SBTUP - 


_ SFBP(100) r/w Status of F/B saints (byte) 
FPOINT(100) ro Front points array (byte) 
BPOINT(100) ro Back points arrays (byte) 
PO¢1834) wo Points out of F/B vrocessing 
POS(1536) wo Status of PO points (byte) 


Externel References! Subroutines 


nase dascriatian 
SBTUP Searches between eoints in Y direction 
SPD Scans seak data (PD) for frant/back roints 


ORBER Puts eoints froa PO in order for slotting 


Functional Bescrietion: 
CPLOT is the eriasry routine driving the contour elot sdeneration 


susten. It is not a true subroutines aaking a direct Jump to ORBER. 
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Modulet D1 - display type 1 parsneter input routine 
Landuaget Maecro-11 
Called By! CNTRXC 
Callins Seauence! CALL 01 
External References: Coanons 
TEKCOM - Tektronix common 


 — [$a access deacrietioo 
| _TCHBUF r/u Ineut character buffer 
XCCON = transducer characterization common 
Iiee access descsiation 
LBMIN wo Miniaum length of line to be labeled. 
External References: Subroutines | oIBILITS 
osae descrietion REPRODUCE’ ayoly 
CHOUT Outputs aesseses to the terrinal ORIGINS 


Functional Descrirtion: 
Di sronmpts the user to select one of three contour rlot peer 


options. These options are label all liness omit labels on isalate 
Pointss and -omit al1 labels. 
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Module! DISPXC - display control routine 

Language? Hacro-11 

Called By : xc 

_ Calling Sequence’ CALL DISPXC 

External References! Coaaons 
IBUF - data buffer coaaon 


Itea . 
tuTs 
IRNG 


ro 
ro 


descriaetion 
Saarle rate units 
Searle rate renge 


ATPARA - Bioaation coaaon 


Itea 

TDLY! 
TDBLY2 
TDLY3 


ra 
ra 
FO 


descrietion 

MSD of trigger delay (BCD) 
end digit of trigger delay 
LSD of trigder delay 


DSPCGM - display coaaon 


Iiesa 
DTYPE 
MINX 
MAXX 
NDBX 


NDBY 


access 
te 
wo 
wo 
wd 


descriaetion 

Display tyre 

Niniaua of date doasin 

Maxiaue of data donain 

Number of didits behind decimal roint on X tie 
labels. 

Number of digits behind decimal eoint on Y¥ tic 
labels. 


NTRCOM - inter routine coaaon 


Itee 

STARTX 
~ STOPX 

SSACT 


access 
ro 
ro 
to 


descriationo 

Start of displayed data in IBUF 
End of displayed data in IBUF 
Saee scan flag 


XCCOM - transducer cheracterization coaaon 


Ties 
SPEAK 
CTHRES 
PCNT 
PNUM 


access 
ro 
WO 
WO 
we 


descriagtion 

Scan reak 

Contour plot threshold 
Percent nessate 

Plot nuaber 


TEKCOM - Tektronix coraon 


Itea 
ICHBUF 


access 
r/w 


descrietico 
Input character buffer 


External References’ Subroutines 

descrietios 

Plots axis and displays aessages for contour rlot 
Produces contour Plots 

Homes cursor on Tektronix terminal 
Plots raw data 

Point rplot routine 

Prints harizontaly on Tektronix 
Prints verticaly on Tektronix 

Puts the tersinel in alpha anode 
Erases screen on Tektronix 

Outeuts aessages to terminal 


daee 
XCAXIS 
CPLOT 
HOME 
FPLOT 
IPLOT 
PRTH 
PRTV 
ALPHA 
ERASE 
CHOUT 
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~ Functional Description: 
DISPXC displavs the selected data on the Tektronix scashics terai- 
> nal. FPLOT and CPLOT are called to do the actual wlotting. 
y 
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Module’ BDUMPXC - provides core duaes 
LanguadeiMacre-i1 7 
Entry Point’ DUMP 
Called Bui CNTRXC 
Calling Seauence? CALL DUMP 
External References’ Coaaons 
DUMPXC sav sccess any word of any coraon in the svstea. 
dress in seaory aay alsa be accessed. 


External References! Subroutines 


oase descrietioo 

B2A0 Binary to ASCII octal conversion 

ERASE Erases Tektronix screen 

HOME Hoses cursor on Tektronix 

CHOUT Outeuts aessades to Tektronix 

CRLF Sends carriage return/line feed to terninsl 


‘ 


Functiosl Descriptipn! 


Pede 75 
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Anv ad- 


BDUMPXC prompts the user and waits for 32 particular conson area or 
eeaory region to be selected. The seecified redion is duared on the 


system console in octal words. 
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Module: IRXC - ineut ranse control routines 
Languade: Macro-li 
Entry Point’ IRXCO - ineut rende input and setup routine 
Called Bui CNTRXC 
Calling Seauvence? CALL IRXCO 
External References’ Coneons 
ATPARA - Biomation common 


Itea access. deacciatioan 
ACCNT wo Channel A control 
APC t/u Channel A rositive couplings 
ACRNG WO Chennel A input rande 
XCCOM - transducer characterization coaron W 1r¥ oF Lng 
Ite access descsisztioo gapuc® cy 13 POS 
TROND wo Ineut rande cuar ond RIF 1KAL pAv 
ARACT wo Auto ranging active fled onic ° 
TEKCOKW - tektropsix cosaon 
Tien access descrietion 
ICHBUF r/w Ineut character buffer 
External References’ Subroutines 
oaee descrietian 
CHOUT Outeuts eessases to the terninal 
ERASE Erases Tektronix screen 


HOME Hones cursor on Tektronix 


Functional Description? 

TRXCO wronpts the operator and solicits inputs for the selection of 
control earameters. ATPARA is set up so that BSETUP will put the Bione- 
tion in the desired anode. A basic ineut rande command is foraed for use 
by IRXC1, 


Entry Point? IRXC1 - input rande change routine 
Called By? RTL 
Calling Seauence! CALL IRXC1 
External References! Comaons 
XCCOM - trensducer characterization comaon 


Ites access descrietion . 

TRRO r/w Input range chanse request fies 
IRCMD ro Input rande comaand for Bioastion 
ARACT ro Auto ranging active fles 


External References! I/0 Registers 
address access descrietion 


164042 wo Bionation interface control register 
External References! Subroutines 

o2e0e descristiono 

FLGT Tests fled from Biomstion for coansnd accertance 


Functional Descrirtion: 
IRXC1 sends the ineut rande coanand rroduced by IRXC2 to the Bioraa- 
tion when an ineut range change has been reauested,. 
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Fo toe Ee ad 
— ee 


Entry Point! IRXC2-- reauests range chenge if needed 7 


Called By: RTL 
Calling Seauence! CALL IRXC2 
External References! Coaaons 
ATPARA - Bicaation coanon 
ites access descrietion 
ACRNG r/u Channel A input range 


XCCOM - transducer characterization coraon 


Ites access descrietion 

PEAK ro Pesk of current roint in scan 
TRRQ r/w Ineut rande chande request flag 
IRCHD r/u Ineut rande connand to Bionatian 
ARACT ro Auto ranging active flag 


Funetional Description? 
If auto-randing is actives IRXC2 checks to see if the peak of the 


current point falls outside of the desired range. If sos 3 range change 
is requested and s new input range command is formatted, 
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Module? LSINTX - interrupt service routine for L&§I-i1 
Landuede? Mecro-il 
Vector Set By! BEGXC 
Vector Address’ 344/34§ 
CSR Address: 1677406 
Interupt cecurs when bit 5 of CSR is set (interurpt enable) and bit 
{5S is set externaly. Bit 15 is set as a result of setting bit 1 of the 
CSR of the corresronding interface on the LSI-1i. 


, epee ; 


| tt mteniitied 


ais ~, 


7 ve _ 


External References: Coaaons 
SCNCOM - scan common 


T2eea sccess descrietion 
NCDR wo Encoder readings p THE 
NCDRCV = r'/w Encoder readings recieved flas cpt Ty 0 aan 
SCNFIN P/u Scan finnished flas piPRone pach 1S PO 
| LSIDAT = r/w Data from L8I-11 oRIGINAL 
2 ERROR r/w Error count 
ARIVED r/w Coapletion fies for aove coranand 
C7 COMIP r/w Comaunications in progress flag 
< SPCNT r/w Scan Pass count 


DBGCOM - debug coeron 


wi? 


SENS Og GY Es TL oe, SOR SRR EEE Pe eee gerne seer paitttee Bi -venRTEyReer era amir Pmaren Rapin ietas iT OOP aa 
~ - 


~ 5 “et ae we S&S «et 


ee 


External References! [/0 Resisters 
address access desccrigtiaa 


| Itee access descriation 
. TFCNT r/w Missed point count : 
XCCOM - transducer characterization conron 
Itea access descriatioo 
CCNTR wo Coluan counter 


en rN PE ame Et dee Sees on ten re yee 


167740 t/u Coenend Status Register for LSI-11 
‘4 167744 FO Read data register for L8I-il 
External References! Subroutines 
ye , case descriation 
RECXC Records resks in PD srray 


Functiosl Description: 

LSINTX services the interuets senersted by the LSI-11 snd rrocesses 
ee the returned comeand and status to increnent various counters and flags. 
po Encoder readings sent by the L8I-11 sre placed in comaon. If 8 ‘missed 

3 point’ aessase is recieved during 8 scans RECXC is called to duplicate 
= the pesk from the previous point in the scan. 
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Hodulet GREER - pute points in order for plotting 
Landuede? Mecro-il 
Calied Bus CPLOT . 
Calling Seeuence? JP ORDER 
t is eseuned that a1] 6 resisters have been saved on the stack. 
Thev will be restored. 7” 


External References! Conscns SS 
XCCON - transducer cherecterization coazon 7 
Itse access desceiaticn 7 | 





POPNTR ro Pointer to PO and POS 

LPABR t/a Address of nost recent point processed by a 
r i 

OPCNT r/u Ordered point count 

POSEND r/u End of PGS arrev 

PSCNT r/u Pass count 

P0(1536) reo Points cut of CPLOT 

POS(1536) rw Stetus of PO points (dvte) 


Externe] References’ Subroutines 
oase descristica 
PLTCL Plet lines and reints for contour lines 
CCPNT Coapletes contour line and labels it 


Funetional Description? 

ORDER puts the points derived by CPLOT in order and plots the con- 
tour lines econecting thee. When finisheds control is returned to the 
acdule which called the calling prograa(DISPXC). 
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Module? PLTCL = plot contour lines 

Lenduede! Meera -11 

Entry Point! PLTCL - plots points on contour line 

Called By: ORDER 

Calling Seavence’ CALL PLTCL 

External References? Coanons 
XCCOMN - trensducer cherscterization connon 
[tes access descrietian 


XFACT ro Scale factor for X axis of display 

VFACT wo Scale factor for Y exis 

XOFF ro X axis offset for display of THY 

YOFF ro Y exis offset ycipiity pa” 

OPCHT = ro Ordered point count REPROD 5 aati 1S 
orice 


External References’ Subroutines 
oaee descziaiioan 
IPLOT Plots points and lines on Tektronix 
ALPHA Puts terainal in alehse aode 
CuouT Outeuts nessages to the terainal 


Funetional Descristion! 

PLTCL Plots points on the graphics termine] to sive contour lines. 
Upon entrys OPCNT should have the count of roints plotted on this line 
so far. OPCNT = 0 results in the beginnings of @ new line. 


Entrw Point’ CCPLT - terninetes and labels contour lines 
Called Bui ORDER , 
Calling Seavence! CALL CCPLT 

External References! sane as PLICL above 


Functional Descrirtian! 

CCPLT plots the final point in the contour line and lebdels the Line 
with 8 percentase if OPCNTOLBMIN. Wo new woint is passed to CCPLT as 
the point plotted by it is the last one rassed to this aodule by 3 call 
to PLTCL. 
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Module? PNE - sends ‘Pulse when ready’ to L8I-11 
Lenduede$ Nacre-ii 
Called Bui RTL 
Callina Seevence: CALL PNE 
External References! Coanons 
SCNCON - scan coeron 


I2en access desceistian 
SRE: fP ro Search ture 
CORAND vo Connand to LSI-1i 
NCORCV wo Encoder readings recieved fleas 
SCHEIN ro Scan finished fias 
External References! Subroutines 
asee descsietica 
ARN Sends ‘area’ conaand to Biomstion 8100 


WRTILST Sends connend racket to LSf-il 
CONDSP Console display routine 


Funetional Description? 

If SRCHTP = Oo PRE returns to the calling routine without ‘tabing 
anv ection. Otherwiser PNE areas the Biorwstion 8100 ands if SCNFIN = 0, 
sends a9 ‘pulse when readu® conaand to the L8I-il. 








Digital Ultrasonic Sisnal Analysis Pede 92 
Appendix D - XC Module Descristions | 1 Nov 79 


— 


Module’ RECXC - records peak values in PD array 
Landvase: Macro-11 

Called Byi RTL» LSINTX 

Calling Seauence’ CALL RECXC 

External References! Coaacns 


’ 
Mirren 


| | ATPARA - Bionstion cosaon 
j Iiee sccess desecistion : 
ACRNG ro Channel A ineut range 
q i XCCON - transducer characterization common wv 0 g THE 
[tee access descriztiao yc) 1s POOR 
PEAK ro Pesk of current point in sean gPROD pac * 
SPEAK t/w Peak of scan Bach} TN 
CCNTR r/u Coluan counter O» 
-_ PDPNTR wo Pointer to PD array 
an PD ro Peak data array 


SCNCOM - scan coaanon 


() {tea access descrietion 

i: SRCHTP = wo Search tyre 

me STATUS r/u Status of scan 

= SCNFIN t/u Scar. “innished flags 
i SPCNT r/u Scan pass count 


Funetional Descrirstion: 
i RECXC records the PEAK in PD st the position given bs CONTR and 
| SPCNT. The scan peak is usdated if neccesary. SCNFIN is set if PD be- 
comes full. 
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Modules RTL - real tise loop (| 
Languages MNacro-11 1! 
Called Bus XC 
Calling Sequence? CALL RTL - 
External References! Corsons , | 

XCCOM - transducer characterization coason ee: 


Iiee access descrietion 
TRRQ wo Ineut rende chande reauest flag 7 
| -  . ° SCNCOM - scan cornaon ma 
z 3 Iten  sccess descriation 
SRCHTP r/wu Search tuse a 
STATUS wo Status of scan La 
NCDRCV ro Encoder readings recieved flas 
SCNFIN ro Scan finnished fleas 
External References: Subroutines 
oase descriatian 
PNE Pulse and encode 


CONDSP) = Console display , 
B8100 Gets data fron Biosation : a 
IRXC1 Changes ineut range if requested 

IRXC2 Reauests input range change if needed ss 
SEARXC Gets reak fron signal data 

RECXC Records resk in PD array 


Functional Description: 
RTL evcles through all of the tine critical operations during a 
SCane 


“s os ee ee AD 4 oo EPS RE Ee RE | eel me wee eee 
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Madule! SiXE - Source 1 (real tine data ) setur routine 
Languede! Nacroeii 
Entry Point! 81 
Called By$ CNTRXC - 
Calling Seauence? CALL S1 
External References’ Coaaons 
BSCNCOM - sean coanon 


, tee) 
eurr~: 1 


send 


a Iten access descrietion of cul 
Bo SROHTP) = swe Search ture itt poor 
| . TX1 r/w Total scan low x | opuc® AS ss) 
= | TY¥1 r/u Total scan low ¥ gee “pis PH 
4 STATUS wo Status of scan orich 
- NCBR ro Encoder readings 
ei XLIM1i rT.) Low X limit of scan 
ef YLIMA wo Low Y liait of scan 

I XLIN2 wo High X limit of scan 

ie YLIN2 wo High Y liait of scan 

COMAND wo Coaaand to LSI-1i1 

i NCBRCU)r'/u ‘Encoder readings recieved flag 

ft  SONFIN wo Scan finished flags 

= DXMIN ro Scan increaent 

I! TEKCOM - Tektronix conaon 

* Ites access descrietioa 

ICHBUF r/u Input character buffer 

li External References: Subroutines 

nase descrietion 

C7 ERASE Erases Tektronix screen 

i} HOHE Homes cursor on Tektronix tersinal 

is CHOUT Guteuts characters to Tektronix 

BELL Rings bell on Tektronix 


WRILSI Sends comasand reckets to LSI-11 


os a 


Funetional Description’ 

SiXC eroapts the user to select either the ‘scan® or ‘no scan® oPp- 
tion. If ‘no sean® is selectedr paraneters in coaaons are set up to 
allow auitiple pulses st the current scanner position. If °scsn® is se- 
lected» $§1XC sends an ‘encode on reset" comrnand the the LSI-11. When 
the reset button on the reaote control is pressed and releaseds the en- 

oS coder readings are sent to the 11/45 and becosae the center of the scan. 
Common variables are set up to cause the selected scan to be executed 
when G (go) is entered. 


: 
P| 
| 
: 
. 
4 
i 
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Module? SBTWP - search between soints 
Landuede! Macro-1l 
Called BY: CPLOT 
Calling Seavence! 
JSR PC» SBTUP 
Vhere! 
RO - points into the SFBP array 
Ri - indexes the FPOINT and BPOINT srraus 
R4 - indicates nuaber of row to be searched 
These resisters represent return arduaents and aay be aodified. Other 
registers are disturbed. 


External References: Conaons 
XCCOM - transducer characterization conaon 


Iteea access descrigtiaoo 

CTHRES ro Current contour line threshold 
PS1 r/u Current reoint status 

FBY r/wu Current Y value (row nuaber) 

BP r/w *Back® roint 

POPNTR r/ Pointer to PO and POS 

SBFLG ro Flas to SBTWP 

SF BP ro Status array for front/back points 
FPOINT ro *Front® points array 

BPOINT ro *Back" points array 

PO wo Points out of CPLOT processing 
POS wo Status afray for elesents of PO 
PD ro Peak data array 


External References: Subroutines 
paae descrietion 
INSP Inserts Points into PO/POS 


Funetioal Description’ 

SBTWP searches 2 row in the PD array between two front or back 
Points which are discontinuous. Points which are found to be on the 
contour line st the given threshold are added to the PO array and aarked 
as either ‘front fill’ of ‘back fill® points in the corresronding POS 
array elenent. 
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Module! SCANXC - initiates scans and conaunicetes with L8I-i1 
i. Landuage! Nacro-11 
3 Entry Point: SCANXE - sean initiation routine 


| Called Byes XC or THE 
- Calling Seauence! CALL SCANXC pUctBETy vo ooR 
| | External References? Commons REPRO 1, PAGE 1S 
Pa XCCON - ‘transducer characterization comaon ORIGINA 
3 Tieea access descriaetiono 
_ SPEAK wo Current scan eesk 
I ; PDPNTR wo Pointer to eeak deta array (PD) 
7 ! SCNCON - scan comaon 
ei Iies access descristion 
| ~~ SOURCE ro Data source ¢ 
ri, SRCHTP to Search tyre | 
4 |: STATUS ro Status of scan 
Bf XLIM1 to Low X limit of scan 
| YLIM1 to Low Y limit of scan | 
a XLIN2 ro High X limit of scan 
a i YLIMe ro High Y Liait of scan 
ef COMAND wo Comaand to LSI-11 
Pe oe CHDAT(9) wo Data for coaaond to LSI-11 
# |! NCDRCV wo Encoder readings recieved flag ; 
bo SCNFIN wo Sean finished flog 
} AXIS ro Scan axis 0/1 --> X/Y 
i [; DXMIN ro Scan increnent | 
Pi SPCNT wo Sean pass count 
ie DBGCOM - debut comaon 
l; Iiee access descrietioo 
, TFCNT wo Count of aissed Points 


External References’ Subroutines 
.. osse descrietioo 
; | ARH Ares Bioaation 8100 
ae CONDSP Console display routine 
so ee WRTILSI Sends rackets to LSI-il 


~~ 
Li ea @ ’ 


Functional Description’ ei 

: When SOURCE # 15 control returns to calling routine without any 

i action being taken. When SOURCE = 1s two Possible actions exist. The 
action taken derends on the values of STATUS and SRCHTP. If STATUS <= 0 
or SRCHTP = 0» a ‘pulse and encode’ coamand (3) is sent to the LSI-il» | 
and control returns to the calling routine. Otherwiser an X/Y scan is 
initiated byw setting all common variables to their start of scan values 
and sending a °scan® command (4) to the LSI-11. 


rd 


ae. 


Entry Point: WRILSI- sends comaand packets to LSI-11 
Called Bui SCANXC»PNE» TEKMOD 


i Calling Seauvence? 
dy MOV SUDCNT» RO 
JSR PC »WRTLSI 
where’ WDOCNT is length of command packet in words 
D=-23 
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External References! Consons , 
SCNCOM - scan coaron po: 
Iiee access descrietiaan cd 
COMAND t/u Coamand to LSI-11 
CMDAT(9) ro Comaend data a 
COMIP t/u  Comaunications in progress flas , 

External References! 1/0 Registers 
addsesg access descristion | 7 
167740 r/w Comaand Status Register of BRI1I-C to LSI-i1 ia 
167742 wo Write data register of DRI1-C to LSI-11 


Functional Descrietion! 
WRILSI sasses variable lendth rackets of data to the LSI-11 
an interface consisting of sa rair of DRiis. 
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Module? SEARXC - search speak window 
Landuede! Meecro-ii 

Called BY: RTL 

Calling Seauence’ CALL SEARXC 
External References! Coaaons 


IBUF - data buffer coason , Tae 
Itea access descrirgtico ity OF R 
IBUF ro Raw data buffer aepRODUh Gy 15 POO 
DSPCOM - display conaon | ORIGINAL 

Itea access descrietion 

TWND ro Tine windows 

TWNDT TO Time window tyees 


XCCOM - transducer characterization coanen 
I2ea access descristicno 
PEAK wo Point pesk 


Functional Descrirtion: 

SEARXC searches the R window in the ‘raw dats end finds the »resk 
value. If no R windew has been sleced or the window has zero length 
control is returned to calling routine without searching data and with 
PEAK unchanged. 





D=-25 





a a anna item oe a a oP RE EITC Bi 





‘Disitel Ultrasonic Signal Analysis Pase 89 
‘Appendix D - XC Module Deserirtions | : 1 Nov 79 


Module’ SPB =- scan resk data 
Language? Macro-i! 
Called Bui CPLOT 
Calling Seauence! CALL SPD 
External References’ Coaacns 
XCCOM - transducer characterization coason 


Iiea access descrietiao 
CTHRES wo Current contour line threshold 
ASTAT r/u Array status 


SFBP<( 100) r/u Status of F/B points 

FPOINT(100) wo *Front® soints (byte) 
BPGINT(100) r/w *Back*® points (byte) 

PB( 10000) ro Peak data 


Functional Description? 

SPD scans accross the rows of the PD array to find ane ‘front’ 
Point and one ‘back* roint on each of the rows selected for processing. 
Rows where no ‘front® point is found sre deselected for the next search 
pass. A row is selected for processing by setting the coressonding byte 


in the SFBP array to @ non-zero value. If ASTAT#2» the search begins at 


the left end of the rows. If ASTAT = 1» the search besins after the 
last ‘back’ point for the row. If no ‘front® eroint is found after 
search of all rowse ASTAT is cleared indicating that processing of the 
PD array is coarlete. 
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Module’ STUBXC 

Language! Macro-ii 

Entry Points} DSETUPs 82 sFCLOSE» WZSCAN» Z2MOQVE 

Called Bys CNTRXC» XC 

Functional Descrietion$ | 
Control is returned to calling nodule with no ection tsken. STUBXC 

provides recovery from ettenets to call uron features not vet included 

in the XC task. | 


REPRODUCIBILITY OF THE 
ORE At PAGE IS POOR 
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Module? XC - trensducer cheracterization driver 
Languade$ Necro-1i 
Celled BY? Console control 
Run Proceedure’? .RU XC 
External References! Coaaons 
NTRCGH - inter aodule conacn 


tien access descrietion 

RENTR ro Getion to be selected on reentry to CNTRXC 
TEKNOD - Tektronix coanon 

Itee access descriatican : 

TCHBUF e/u Ineut character buffer 


External References’ Subroutines 
nsee descriaticn 
BEGXC XC initialization routine 
CNTRXC Control and operator interface routine 
BSETUP Bioration setup routine 


ZMOVE Z axis move routine 
SCANXC Scan initiation routine 
RTL Real tine loop 


WZSCAN Writes complete scan to disk 
UNPACK Uneacks raw dats for display 
BISPXC Displavs data on graphics terainal 


Functional Descrietion? 
The XC aodule drives the transducer characterization task and di- 
rects kevbosrd entries to the control sodule CNTRXC. 
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Module? XCAXIS - pute up exes and borders for contour slots 
Lenduade! Necre-ii 
Calied By: DISPXC 
Calling Seauence’s CALL DISPXC 
Externel References: Coasons 
SCNCOM - scan conaon 


Itee sccess descrietion 

TX1 To X coordinate of scan center 
TY ro Y coordinate of scan center 
TZ1 ro Z eoordinate of scan center 
DSPCOM - display conson 

Ites access descrietica 

TUND ro Tiee windous 

TUNDT ro Tine window tyres 


XCCOM - transducer charscterizstion coarnon 


ites access descriatioan 

XDCRIB ro Transducer ID 

PNUM ro Plot nuaber 

RCBCON - recording cosson 

Ites access descristian 

SHPLID to Ssaple ID (ball ID) 

IBUF - dats buffer coaacn 

Itea access descriestioan 

Tuts ro Ssarle rate units 

IRNG ro Ssaplie rate renge 

ATPARA - Bioastion corsron 

Itee access descristion 

TOLY1 ro MSD of triaser delay (BCD) 

TDLY2 ro 2nd disit of trisser delay 

TBLY3 to LSD of trigger delay 
External References! Subroutines 

osae descriatios 

CHOUT Outeuts sessadges to the terainal 


IPLOT Plots voints and lines on the Tektronix 


Funetional Descristion! 


Pease 92 
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XCAXIS puts up sxes and border messsdses for the contour rlote. 
Windowed distance from ball is calculated internaly. It is assumed that 
the R window hes been placed centered on the bali’s front surface sisnal 


and that the conective fluid is water. 
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In addition to the aodules described on the rrevios rages there sare 
two sets of other aodules included in the transducer characterization 


task. 
~—- The first srour is that set of acdules which are identical in fune- 
tion to sodules in the prieery ultrasonics task but which differ in the 
comnon sreas which thew use. These ste tabulated below. 
XC sodule Cozresseodios eadule 


PLTWXC 86 PLTW 
WINTXC 8 8=©6WINT 
TUINDX  TWINDO 
ZOONXC 8 §=©Z00K 


TEKNDX § TEKNOD 


The second set of acdules sre coarletiv identical with the sodules 
used in the priaary ultrasonics task end bear the sane nesee. 


UNPACK CHANN 
86 TIMER 
SSETUP 86 GUTH 
FPLOT RECON 
Te FL6T 
B2A0 BRESET 
PAXTS READS 


PSCALE THBASE 
TENCBE BATDLY 
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Deserietion of XC Corson Areas 


Nine nesed coaaon sreas ere included in the treneducer cheracteri-’ 


zation tesk,. 
ogee vords use 
ATPARA 48 Bionation control rareseters 
SUF 2062 Rew dete buffer 
TEKCOM 2 Tektronix interface 
DSPCON 136 Disrelaw esraseters 
BBGCOM 2 Debus dete 
NTRCGN § General task rarsaeters 
SCNCOM 62 Scan rsreneters 
RCDCON $9 Recording raraserers 


XxCCon 12509 Transducer data 
The first five of these ere identical to coeeons of the seee nane used 


in the prinery ultrasonics task. The renainings four ere described on 
the followings eases. 
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Connon? NTRCON - inter-rodule cosecn 
Aecessed Bui CNHDSPXs DISPXCs BEGXCe WINTXCe PLTWXCy» TUINDXs XC» ZOONXC? 


‘ DUMPXC, CNTRXC 

effset case desceiatisca 

0 RENTR First option to be selected on reentry to CNTRXC» 
single ASCII character. If zeros will wait for 
operator input. 

2 STARTX Start of displaved data in IBUF» offset in vords. 
Before UNPACKs STARTX is offset in butes. 

4 RENTR2 Sub-ortion to be selected after RENTR is selected. 
“1 if unused. 

8 SSACT Seee scan active fies. 
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Coeaon’ RCDCOM - recording coaaon 
Accessed But CNDSPX»DUNPXC » BEGXC s TWINDX > BALL pC NTRXC oe XCAXTS 


offset case descrietioo 
0 RON Recording on fled 
2 FRPNTR File block pointers contains absolute address of 
RADSO fileblock. [If zeros no active file 
4 RBUF (4) RADSO fileblock for optional file 
12 FBL File buffer length. Always 2 10. 
14 FBUF (10) ASCII filenane buffer (butes) 
24 DFLT¢4) RADSO fileblock for default file 
32 DBL Default filename length. Always = 19, 
34 FSTAT File status» i= existing file 
46 FSTAT: Device full flag (no roos for file) 
48 WCHNUM drite channel nuaber for recording data 
50 RCHNUM Read channel nuaber 
$2 CHNUM Aetive channel nuaber 
34 BLKNUM Nuaber of current block in file 
56 BLKCNT Block count: total number of blecks in file 
38 Unused ‘ 
60 THXCD Threshold exceeded flas(unused) ; 
62 OBPNTR Unused ; 
64 XDCRID(6) Transducer Identifications ASCII 


70 SHPLID(4) Sample Identification» ASCII : 


THE 
RODUCIBILITY OF 
BRIGINAL PAGE IS POOR 
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Cosnon! SCNCOM - scan coaeon 
Accessed Bui CNDSPX+ DUNPXC, BEGXC. -S1XC» SCANXC» CNTRXC» LSINTX>» 
TEKMDX» RECXCs PNE» RTL» XCAXIS 


offset 
0 


2 
4 
6 
8 


10 
28 


30 
40 


54 
56 
58 
60 
62 


64 


82 
84 
86 
88 
970 
92 


SRCHTP 
TX1i 

TY¥1 

tz1 
Sesres(9) 
STATUS 


Spares(5) 
NCDR(7) 


XLIM1 
YLIMi 
XLIN2 
YLIM2 
COMAND 


CMDAT(9) 


NCDRCV 
SCNF IN 
AXIS 

NUMPNT 
DXHIN 


LSIDAT(11) 


ERROR 
ARIVED 
COMIP 
SPCNT 


. dascriation 


Data source! isreal tieer 2srecorded datas 3esane 
scan 

Search tyret Osno searchs i= total scan 

X coordinate of center of scan 

Y coordinate of center of scan 

Z coordinate fo center af scan 

Unused 

Status of scan? -i2no scansO=scan conpleter isscan 
in Progresss2znew scan 

Unused 

Encoder reading from LSI-11. Gniv ist 3 are used. 

They are XYZ. 

Low X limit of sean 

Low Y limit of scan 

High X limit of scan 

High ¥ lieit of scan 

Coarsand to LSI-11 . The valid coamsands are listed 
in the section on SCAN. 

Comrjand data for LSI-11. The conraand forasts are 
listed in the section on SCAN 

Encoder readings recieved flas 

Scan finnished flag 

Scan axis 0/1 --> X/Y 

Number of points on scan axis 

Sean incresent 

Data from LSI-11. 
listed in SCAN 
Scan error count or flag 

Move coapand completion flag 
Comaunications in progress flag 
Sean Pass count 


Only 4 words are used. Format 
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Coamon: XCCOM - transducer characterization corraen 


Fer a atta Wash pean italia ellie ae eee Roser 


Lo. a cngemegnealal, CET GTP L ETE TEE EOE enact 


UCIBILITY 
ORIGINAL PAGE Ig Po THe 


Accessed Bui CNDSP, ORDER» PLTCL» SCANXC» IRXC» SBTUP» SPD» 
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Appendix G 
KSCN3 Module Descriptions 


The scanner control system (KSCN3) runs on the LSI-11 microcomeuter 
and communicates with the PDP 11/45 and the scanner controler hardware. 
The system consists of six program modules which are described in this 
aPprendix. 


bea0 


KSCN3 - System driver eae BAAR 
CM2 - Performs linear scan ORIG] | 1a SNS 
CM4 - Performs X/Y scan 

POINT - Sends scanner to a2 roint 

WTPNT - Waits for diven Point on scan axis 

NCDR - Takes encoder readings 








aa. mc le. rrrt,h errr rrch err —- —— - TT —_— i Le ———————— a 
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Module: KSCN3 - asain program for KSCN3 
Language: Macro-11 
Entry Points! CMé» ERRSND» KENSCN 
KENSCN - driver and initialization 
External References: Comaons 
KENCOM - KSCN3 system common 


Iiea access descrietiono 
COMAND r/w Last command recieved from 11/45 
CMDAT(9) r/w Command data 
XPCOR(4) ro Correction factors 
RID wo Outgoing racket ID for 11/45 
SPEED ro Speed of scanner 
STATUS r/w Status of current oreration 
RDY45 r/w 11/45 ready flag 
External References: I/0 Registers 
address access descrietiono 
300 > wo Reset button interurt vector address 
302 wo Reset button interurt status 
334 wo 11/45 interuet vector address (DR11 int. B) 
336 wo 11/45 interuet status 
1467740 r/w CSR for DRi1l to 11745 
1467742 wo Write resister for DRi1 to 11/45 
167744 ro Read redister for DRi1 to 11/45 
1467770 r/w CSR for scanner controler interface 
167772 wo Write register for scanner controller 
167774 ro Read resister from scanner Controller (status) 


External References: Subroutines 


oase descrietion 

CM2 Scans 32 line and pulses st intervals 

CM4 Scans 2 plane area and pulses on grid Points 
NCDR Gets encoder readings 

POINT Sends scanner to srecified point 


Functional Description: 
When run from the consoler KENSCN initializes common areas: enadles ; 
interupts and waits for first interuet. When an interurt from the 11/45 
occursry the command packet is accepted and subroutines are called to : 
perform the reauested scanner function, Currently suprorted commands 
are described in figures G-1 end G-2. 
When the entry point CM6 is called as 28 subroutiner the current 
Scanner status packet is sent to the 11/45 . This is described in fig- 
ure G-3, 
When entry point ERRSND is called by 3 direct Jump» the status is 
set to indicate an error condition and the status packet is sent to the 
11/45. After the packet is sent» the program waits for the next in- 
terupt. 
When an interupt from the remote control reset button occurs 2 
flag is set in KENCOM and a return from interurt occurs 
Some 11/45 interrupts are completed by an RTI instruction and others 
are not. Commands which are not terminated with an RTI reset the stack 
rointer and cause previosly active operations to be discarded. Normaly 
terminated commands may be issued while other commands are in Progress. 
Howevery this feature should be. used with caution as anomolous oreration 


; 


G=-2 








——-=e EEE wv 
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may result. Several of the commands are of such a nature that they 
never become the ‘active oreration." The termination and activity status 
of each command is included in figure G-l. 


Scan Commands 


cad. tera. acts descrietioo 
0 none X Reset - stor scanner,» reset KENSCN 
1 none X Proceed to srecified point 
2 none X Scan line 
3 RTI X Pulse and send encoder readings 
4 none X Scan region in plane 
5 RTI Stor Scanner 
} RTI Send status 
7 RTI X Send encoder readings on reset 
8 RTI Pulse authorization (command 2 or 4 active) 
Figure G-1 
G-3 


i 
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Module: CM2 - scan command two 

Landuage: Macro-il 

Called By: KSCN3, CM4 

Calling Seavence! CALL CM2 

External References: Coamons 
KENCOM. - KSCN3 system common 


Ites access descrietion 

OUTDAT wo Outgoing packet to 11/45 
XDIR ro X axis direction of movement 1/0 --> -/+ 
YDIR ro Y axis direction of movement 
LPSA ro Last point seen on scan axis 
STATUS wo Status of current operation 
FPX ro X coordinate of ‘from® Point 
FPY ro Y coordinate of ‘from’ point 
TPX r/w X coordinate of ‘to’ roint 
TPY r/w Y coordinate of ‘to"* point 
SCNAX ro Scan axis 

INCR ro Scan increment 

RDY45 ro 11/45 ready flag 

OVRHNG ro Intentional overshoot factor 


External References: I/0 Registers 


address access descrietiono 
167772 wo Write register for scanner controller 
147774 ro Read status resister for scanner controller 


External References: Subroutines 


paee descrietioo 

DELAY Causes arrroximately 90 micro s. delay 
ERRSND Sends error status packet and waits 
NCDR Gets encoder readings 

POINT Sends scanner to a Point 

WIPNT Waits for a point and pulses when there 


Functional Descrirtion: 

CM2 scans 2 lines Pulsing and taking encoder readings at 2a fixed 
increment alongs the scan. If RDY45 has not been set and the scanner 2ar- 
rives at 3 pointy 32 ‘missed point" message is sent to the 11/45. 
Otherwiser the encoder readings are sent. 








Digital Ultrasonic Signal Analysis Page 103 
Appendix G - KSCN3 Module Descrirtions 1 Nov 79 


Module! CM4 - scan command 4 

Language; Macro-11 

Called By: KENSCN 

Calling Seauence: CALL CM4 

Externa. References! Comaons 
KENCOM - KSCN3 systenm comaon 


lies access descrietiono 

CMDAT ro Command data 

XDIR ro Direction of movement on X axis 
YDIR ro Direction of movement on Y axis 
STATUS wo Status of current oreration 

FPX r/w X coordinate of ‘from® point 
FPY r/w Y coordinate of "from" point 
TPX r/w X coordinate of ‘to* point 
SCNAX wo Scan axis 

OVRHNG ro Intentional overshoot factor 


External References: I/0 Resisters 
address access descrietiono 
167772 wo Write command resgister for scanner controller 
167774 ro Read status resister for scanner controller 


External References! Subroutines 


dane descrietion 

CM2 Scans 2 line and eulses at intervals 

CMé Sends 2 status packet to the 11/45 

DELAY Causes 3 short delay for scanner controller command 
acceptance 

ERRSND Sets status to ‘error’ and sends status racket 

POINT Issues commands to send scanner to a2 roint 

WTPNT Waits for a point and pulses when there 


Functional Descrirtion: 

CM4 performs an X/Y scan - eulsing at resuler intervals in @ grid. 
After each pulses the encoders are read and sent to the 11/45. Two 
grids are provided: one is 32 normal grid where the rows of points are 
aligned in both sxis directions and the other is 3 grid in which every 
other row is offset by half an increment. The offset grid is nost com- 
monly used by the primary ultrasonics task and the square grid is used 
by the transducer characterization system. At the end of each Fass on 
the scan axis» an ‘end of pass" status message is sent to the 11/45. 
Before each Pulser an authorization signal (command 8) must be recieved 
from the 11/45. If it is not recieved when the transducer is at a grid 
coordinater 3 ‘missed point’ signal is sent to the 11/45 and no rulse 
occurs. A new pass is not bedun untill the first pulse authorization is 
recieved, 











| 
| 
| 
| 
| 
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Module! POINT - routine to send scanner to a point 
Language! Macro-11 
Called Bu: CM2» CM4, KSCN3 
Calling Seauence: 
CALL POINT(XPNT»YPNT»s SPEED» CORR» ERR) 
Where: 
XPNT is the X coordinate 
YPNT is the Y coordinate 
SPEED is the speed for both axes 
CORR is a table of correction factors 
CORR(1) - X axisr positive direction 
CORR(2) - Y axiss positive direction 
CORR(3) - X axisy nedative direction 
CORR (4) - Y axis» nedative direction 
ERR is an error flags if set» point is out of range 
note! Each element of CORR is that distance which will cause the scanner 
to move 1000(8) counts in the specified axis and direction. 


External References: Coanons 
KENCOM - KSCN3 system common 


Itea access descrietiono 

XLIM1 ro X axis low liait 

XLIM2  #éro X axis high limit 

YLIM1 ro Y axis low Limit 

YLIM2 ro Y axis high limit 

XDIR wo Direction of X axis motion 0/1 
YDIR wo Direction of Y axis motion 


External References: I/0 Registers 


address access descrietiono 
167762 wo Pulse counts register fo scanner controller 
167772 wo Command register for scanner controller 


Functional Descrirtion: 

POINT issues the commands to the scanner controller to send the 
scanner to a given point. Return is immediate - POINT does not wait for 
commend completion, 
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Module! WTPNT - waits for point and pulses 
Language: Macro-11 
Called By: CH2 
Calling Sequence! 
CALL WTPNT(AXISs POINT» PLSFLG» ERROR) 


where! AXIS is the scanings axis 
POINT is the point on the scan axis to be waited for 
PLSFLG is the pulse flag: if set » pulse is sent when 
at or past point. 
ERROR is set if scanner stops before desired roint is 
seen. 


External References: Commons 
KENCOM - KSCN3 system common 


Itea access descrietioo 

XBDIR ro Direction of X axis motion 0/1 
YDIR ro Direction of Y axis motion 
LPSA wo Last roint on scan axis 

RDY45 r/w 11/45 ready flag 


External References! I/0 Redisters 


address access descrietion 

167764 ro Encoder readings resister 

167772 wo Scanner controller command resister 
167774 ro Scanner controller axis motion status 


Functional Descrirtion: 
WIPNT waits for a given Point on the scan axis and pulses when 
there if RDY45 has been set. 





Digital Ultrasonic Signal Analysis Pade 1046 
Appendix G - KSCN3 Module Descrirtions 1 Nov 79 


Module: NCDR - gets encoder readings 
Landuade! Macro-11 
Called By: KSCN3, CM2 
Calling Seavence: CALL NCDR 
External References! Commons 
KENCOM = KSCN3 syustem common 


Ites access descriretioo 

RID r/w Record ID ¢( to 11/45) 

OUTBUF r/w Outgoing data ( to 11/45) 
LPSA ro Last point on scan axis 


External References: I/0 Registers 
address access descrietios 
167764 ro Encoder reading redister 
167772 r/wW Scanner controler command resister 


External References: Subroutines 
oane descrietioo 
DELAY Produces short delay for command accertance 


Functional Description: 
NCDR gets encoder readings from scanner controler and places them 
in common. 
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Appendix H 


KSCN3 Coaanon 


Cosaon!t KENCOMN - KENSCN svstea coanon 
Accessed Bu! KSCNS»CH2> Ch4> POINT: WIPNT» NCDOR 


eff. oaee 

0 COMAND 
2 CMDAT(9) 
20 XPCOR 
22 YPCOR 
24 XNCOR 
26 YNCOR 
28 sa RID 

30 OUTDAT(10) 
$0 4 8=6XLIMI 
$2 XLIN2 
$4 YLIMI 
S56 YLIN2 
38 © SPEED 
60 xXDIR 
62 YDIR 
64 LPS8A 
66 ZLIM1 
68 ZLInW2 
70 3=6STATUP 
722 OF PX 

74 ~=OoFrPY 

76 8=TPX 

78 ~=—soTPY 

80 SCNAX 
82 IWNCR 
64 MAXOVR 
86 RDY45 
66 OVRHNG 


descriatian 

Last consend recieved from 11/45 

Conasnd date 

Positive X direction correction factor 
Positive Y direction correction factor 
Negative X direction correction factor 
Negative Y direction correction factor 
Outsoing eacket ID for 11/45 

Outdoing packet to 11/45 Onlw 3 words used. 
Encoder reading at low X liait of scanner 
Encoder reading st high X limit of scanner 
Encoder resding at low Y limit of scanner 
Encoder reading st high Y liait of scanner 
Sreeed of scanner (both axis) 

Direction of X axis movement 1/0 --> -/+ 
Direction of Y axis novenent 

Last rvoint seen on scan 8xis 

Encoder reading at low Z liait of scanner 
Encoder resding at hish X liait of scanner 
Status of current oreration’ Osdoner lin presress, 
2s » -12 error 

X coordinate of ‘from? roint 

Y coordinate of ‘froa® point 

X coordinate of ‘to® point 

Y coordinate of ‘ta® point 

Scan axis 

Scan increment 

Maxiaua overshoot sllowed 

11/45 ready files 

Intentional overshoot factor 
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Appendix J 


DIND Module descriptions 


DIND consists of four Program nodules; 


CSICAL Inputs coamand string and opens files 
| BIND Data indexing driver 
( SCANDI Expands coagressed signal data 
WIR Writes index records to disk 


These are described in the following pages. 
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Module! DIND - data indexing driver 
Lenduage: Mecro - ii 
Run Seavence! 


oR, DIND 
SDDD& NNNNNN, XXX#DDD 3 NNNNNN. XXX 

where! 
DDD is 3 device (default is DKO) 
NNNNNN is a file name ( no default) 
XXX is an extension 


(default is .IND for outeute «DAT for input) 
External References’ Cosmons 
INDCOM - index common 


ILes access descriatian 

DSTAT r/w Data status #£0--> lio sore data 
CBLK wo Block nuaber in data file 
DBPNTR wo Pointer into OUTBUF 

ICHNUM To Index channel nuaber 

DCHNUM ro Data channel nuaber 

TH(2564) ro Index header 


External References: Subroutines 
Nase descriaetioo 
CSICAL Gets command strings and opens files 
SCAND Reads data file and exrands recorded data 
WIR Writes index records to index file 


External References’ Files/LUNS 


LU actioos descrietica 
WCHNUM WC Index file 
RCHNUM C Data file 


Functional Descrirtion: 

DIND first prompts the user for a comraand string diving the ‘wo 
files to be used in the index proccessing. 4n index file is produced 
for use in sccessing the given data file. This file consists of an 
index header block and several index dDlocks. The format of these is 
shown in tebles D-1 and D-2 below, 
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Table DB-1 


FBC 4) 
NORP Number of recorded points 
NIB Nuaber of index blocks 
XLIMI Limits of scan 
YLIMA enpaty OF THE 
XLIM2 pence” iy 13 POOR 
YLIM2 on ste a ee 
ZPNT Z coordinate of scan 
TDOLY Total trigger delay 
IuTs Saaple rate units 
IRNG Sample rate randes 
INCR Scan increment 
OF Offset scan flas 
XDCRID(46) 6 Bute transducer ID 
SMPLID(18) 18 byte saarle ID 
IBLIM(S»4§) 4S elenent index of index 
X1 X of ist point in index block 
YLO Y of ist point in index block 
X2 X of last point in index block 
YHI Y of last roint in index block 
XDIR1»XDIR2 Direction of X movenent at tor and dottoa of 
index block. 
*See ATPARA Descristian 
Table D-2 
Index Block Format 
X X coordinate : 
Y Y coordinate { 
DBLK Block nuaber : 
OFFSET 


There are 64. Point records per index block. 


Index Header Block 


Four word file descriptor for data file 


Offset in block . 


J=3 
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Module! CSICAL - calls Command String Interrreter. 
Languade! HMacro-11 
Called Bu: DIND 
Calling Seavence! CALL CSICAI. 
External References! Coasons 
INDCON - index coraon 


Iies access descristioo 

ICHNUM ro Index channel nuaber 

DCHNUM ro Read channel nuaber 

FB wo File descrietor block for data file 
External References: Files/LUNS 

LUN actioos descriatisco 

WCHNUM 0 Index file 

RCHNUM 0 Data file 


Functional Descriretion: 

CSICAL rromets the user for 3 command strings fetches the reauired 
handlers and orens the data and index files requested dv the coramand 
string, Anv file errors are reported on the console. The data file 
descriptor black is saved in the index header ares. 
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Module! SCANDI - reads the data file and expands data 
Lenduade! Macro-1i 

Called Bui DIND 
Calling Seauence: CALL SCAND 

| External References: Commons 

INDCOM - index coaaon 


ltas access descrietioo 
DSTAT wo Data status! ieno aore data 
i STARTX r/w Low x value of recorded data 
c. STOPX r/u End of recorded data in IBUF 
XPNT wo X coordinate of rpoint 
YPNT wo Y coordinate of roint 
CBLK r/u Block nuaber for data file 
DBPNTR t/u Pointer into OUTEUF 
OBPNT1 wo Offset at start of expansion 
OBLKN wo Black nuaber at start of exransion 
DCHNUM to Re::d channel nuaber 
TWOFFS wo T.1e window offset 
XLIML wo Laaits of recorded scan 
YLIM2 wo 
XLIM2 wo ; 
YLIM2 wo d 
ZPNT wo Z coordinate of scan 
TOLY wo Total trigger delay 
IUTSS wo Data rate units 
IRNG wo Transducer identification 
‘ I BUF vo Expanded dats buffer 
OUTBUF. r/w Compressed data buffer 


See ATPARA descrirtion for fornat 


External References: Files/LUNS 
Luu actiaos Gescriestios 
RCHNUM Tr Data file 


Functional Description: 
SCANDI expands data st indicsted block and offset into IBUF. See 
descrirptioné of RECOR and SCAND for details of coarressed data fornat. 
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Module! WIR - writes index records to disk : 
Lensuase! Macro - ii 

Called Bw: DIND bs 
Callinge Seevence! CALL WIR 


External References! Conaons | 
INDCOH - index conamon a 
Ties access descriatioo 
DSTAT ro Data status - islast point 
XPNT ro X coordinate of point ; 
VYPNT ro Y coordinate =e 
OBPNT1 re Block nuaber of start of point in date 
OBLKN ro Offset of start of soint in block H 
ICHNUM ro Index file channel nuaber rm 
NORP t/wu Nuaber of recorded roints 
NIB r/w Nuaber of index blocks 
IBLIM wo Index of index blocks ' 
IRS wo Index block buffer Es 
External References: Files/LUNS 
LUM actioos descriatioa » 


WCHNUN w Index file 


Functional Descrirtion! 

WIR writes Point records to the index file. The IRS buffer is 
wiiiten to disk when it is filled or when DSTAT is non-zero on entry to 
WIR. If disk errors sre detected they are rerorted on the swsten con- 
scle and the rrogran exits. 


J=6 
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Appendix X 
{ DIND Common Description 


The Data Indexing system contains one common area. 


Coremon: INDCOM - index comaon 
Accessed Bu! CSICAL» BIND» SCANDI> WIk 


: offset oaese 4escriatico 
i 0 DSTAT Data status: Jemore data rensinings lzend of date 
2 STARTX Low X value of data to be processed 
, 4 STOPX High X value of data to be srocessed 
! 6 XPNT Current X coordinate : 
8 YPNT Current Y coordinate | 
10 CBLK Current block nuaber in data file 
; 12 DBPNTR Data buffer pointer 
14 OBPNT1 Old OBPNTR | 
16 OBLKN Old block nunber 
18 ICHNUN Index channel nusaber 
20 DCHNUM Date channel nuaber 
22 Spares($) | 
32 TH( 256) Index header block ( includes next 256 words) ! 
’ 32 FB! 4) Fileblock for data file 
40 aORP Nuaber of recorded points 
42 NIB Nuaber of index blocks 
44 Spares(3) 
50 XLIMI1 Low X limit of scan 
$2 YLIM1 Low Y lieit of scan 
$4 XLIM2 High X limit of scan 
36 YLIM2 Hish Y limit of scan 
58 ZPNT Z coordinate of scan 
40 TOLY Total trigser delay 
62 IUTs Ecaple rate units 
64 IRNG Saaplie rate range 
46 INCR Scan increraent 
68 OF Offset scan fleas 
70 XDCRID(4) ASCII transducer identification 
76 SMPLID(18) ASCII ball descrisption 
94 IBLIN9S»45) 45 elenent index of index 
$44 IRS( 256) Index record buffer 


1056 I] BUF (2048) Expanded dats buffer (bytes) 
3104 OUTBUF (2043) Comsressed data buffer (bytes) 
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Appendix 
PEX Module descriptions 


There are four modules in PEX. These are! 


LUPID Looks uP Points in index 

PEX Main point extraction routine 
PEXI PEX initialization routine 
SCANDP Expands compressed signal data 


POOR 
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Module! PEX - main Point extraction routine 
Language: Macro - 11 
Calling Seauence: CALL PEX 
External References: Commons 
PEXCOM - Point extraction common 


Itea access descrietioo 
XSC ro X scan conversion 
YSc ro Y scam conversion 
XPNT wo X coordinate of reauested roint 
YPNT wo Y coordinate 
DBPNTR wo Data block Pointer : 
SBLK r/w Block where point to be found 
SOFFS ro Offset of Point in block 
TWOFFS ro Time window offset 
TDLY ro Total trisser delay 
EXDCOM - extracted data common 
: Ites access descrietion 
DSTAT ro Data status: O0=Ppoint found 
XS ro X coordinate of reauested roint 
YS ro Y coordinate of reauested point 
TWDLY wo Total windowed delay 
External References: Subroutines 
oane descrietian 
LUPID Looks up Points in index, 


SCANDP Expands data of requested point. 


Functional Descrirtion: 

PEX attempts to extract the dats for ae sindle point in the X/‘ 
Plane of a recorded scan. If the roint is not found but is within the 
scany PEX will return with DSTAT =1. If the roint is outside of the 
scan limitsy PEX .swill return with DSTAT = -1. If the point is found, 
PEX will return with DSTAT = 0. The reauested data will be in IBUF and 
TWDOLY» STARTX and STOPX will contain uedated values. 


=e, 


———_ oo. 
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Module! LUPID - Looks up points in index. 
Language: Macro - 11 
Called BY: PEX 
Calling Seavence! CALL LUPID 
External References! commons 
PEXCOM - Point extraction comaon 


Iieoa access descrietiono 

XPNT ro X coordinate to be found 
YPNT ro Y coordinate 

SBLK wo Block number of point 

SOFFS wo Offset of point in block 

COB r/w Current index block number 
INDCH ro Channel number of index file 
NIB ro Nuaber of index blocks 

IBLIM ro Index to index 

IRS r/w Current index block (if any) 


EXDCOM - extracted data comaon 


Iiea access descrietiono 
DSTAT wo Data status 
XLIM1 ro Limits of recorded scan 
YLIM1 ro 
XLIM2 ro 
YLIM2 ro 
External REferences: Files/LUNS 
LUM actiaos descrietiono 
ICHNUM r Index file 


Functional Descrirtion: 

LUPID searches IBLIM to determine which index block contains the 
requested point. If the needed index block is not already in memoryr it 
is loaded into IRS. The index block is then searched to find the re- 
quested point. If the point is present in the index» DSTAT is cleared 
and the block number and offset of the point are returned in SBLK and 
SOFFS,. If the reauested point is determined to be absent from the 
index» DSTAT is set to @ non-zero value and control is returned to the 
calling routine. 
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Module! PEXI - Point extraction initialization 
Landuage: Macro - 11 
Calling Seauence: CALL PEXI 
External References! Commons 
PEXCOM - Point extraction common 


Itea access descrietiono 

XSC . wo X scan conversion 

YSc wo Y scan conversion 

DFBC wo Data file tlock count 

DCHNUM ro Data file channel number 

CIB wo Current index block number 
INDCH ro Index file channel number 

IH r/w Index header 

FB rox File block for data file(in IH) 
XLIM1 rox Limits of recorded scan (in IH) 
YLIM1 rox 

XLIM1 rox 

YLIM2 rox 

IRNG rox Sample rate range (in IH) 


xXItems marked ro in the IH buffer are read from disk but are not naodi- 
fied thereafter. 


EXDCOM - extracted data common 


Itea access descrietiono 

STYP wo Scan tyre 

DSTAT wo Data stetus 

FUPS wo Fundamental units (of time) rer. sample (in tens 
of nanoseconds) 

SINCR wo Scan increment 

HXS wo High X value of scan 

HYS wo High Y value of scan 


External References: Files/LUNS 


LUN actioos descrietioo 
INDCH r Index file 
DCHNUM 0 Data file 


Functional Descrirtion! 

PEXI attempts to read block zero of the file orened on the channel 
given in MINDCH. On read failures 3 message is Printed on the system 
console and the program exits. This block is the index header, An at- 
tempt is the made to open the file specified in the index header on the 
channel srecified by DCHNUM. On oren failures 3 message is printed on 
the system console and the Program exits. Varibles in PEXCOM anc EXDCOM 
are set to initial values. HXS» HYS» FUPS» STYP and SINCR are available 
to the calling routine and describe the scan in the data file. 
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Module! SCANDP - expands compressed data 
Language! Macro - 11 
Calling Routine: PEX 
Calling Seauvence! CALL SCANDP 
External References: Commons 
PEXCOM - Point extraction comaon 


Itee access descrietioo 

XPNT wo X coordinate of exranded Ppoint 

YPNT wo Y coordinate 

CDB r/w Current Data Block 

DBPNTR t/w Data buffer rointer 

SBLK ro Reauested data block 

DCHNUM ro Data file channel number 

TWOFFS wo Time window offset. 

EXDCOM - extracted data comnaon 

Ites access descrietiono 

DSTAT wo Data status 

STARTX r/w Low X value of data 

STOPX wo End of valid data in IBUF 

IBUF r/w Expanded data buffer 
External References: Files/LUNS 

LUN actioos descrietioo 

DCHNUM r Data file 


Functional Description: 
SCANDP expands data at indicated block and offest into 
descriptions of RECOR and SCAND for details. 


REPRODUCH — 
ORIGIN} , PAG 
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Appendix N 
PEX Common descriptions 


There are two common areas in the PEX subsystem. These are! 


EXDCOM Extracted data common 
PEXCOM PEX sustem common 
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Common’ EXDCOM - extracted data conron 
Accessed By! LUPID»s PEX» PEXI»s SCANDP and arrlication rrogrens 


offset oase descrietioo 

0 STYP Scan type: Offset=1, Sauare=0 

2 DSTAT Data status 

4 XS Reauested X coordinate relative to scan origin 

6 YS Reauested Y coordiante relative to scan oridin 

8 TWDLY Total windowed delay 

10 FUPS Fundamental units (of time) rer sample, (The 
fundamental unit is 10 ns.) : 

12 SINCR Scan increrent 

14 STARTX Start of data to be processed 

16 STOPX End of data to be processed (relative to IBUF) 

18 HXS High X of scan 

20 HYS High Y of scan 

22 Spares(5) 

32 IBUF (2048) Expanded data buffer (bytes) 
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Common! PEXCOM - point extraction comaon 
Accessed By! LUPIDs PEX» PEXI»s SCANDP 


offset oase 


oc &N © 


XSC 

YSC 

XPNT 
YPNT 

DF BC 

CDB 
DBPNTR 
SBLK 
SOFFS 
DCHNUM 
CIB 

INDCH 
TWOFFS 
Spsres(9) 
IH(256) 
FB(4) 
NORP 

NIB 
Spares(3) 
XLIM1 
YLIM1 
XLIM2 
YLIM2 
ZPNT 

TDLY 

IUTS 

IRNG 

INCR 

OF 
XDCRID(6) 


SMPLID(18) 
IBLIM(5245) 


IRS(256) 


DBUF (2048) 


descrietiono 

X scan conversion (offset) 

Y scan conversion 

X coordinate relative to scanner origin 
Y coordinate relative to scanner origin 
Data file block count 

Current data block number 

Data block rointer 

Reauested data block 

Offset of start of requested roint 

Data file channel nuaber 

Current index block in IRS 

Index file channel number 

Time window offset 


Index header (includes next 2546 words) 
RADSO fileblock of data file 
Number of recorded points 

Nuaber of index blocks 


Low X limit of scan 

Low Y limit of scan 

High X limit of scan 

High Y limit of scan 

Z coordinate of scan 
Total trigger delay 
Sample rate units 

Saarele rate range 

Scan increment 

Offset scan flags 
Transducer identification 
Sample identification 

45 element index of index 
Index records 

Compressed data buffer (byte) 
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BTXT? 

When the BATCH Job BIXT.BAT is runs all files on the system device 
with the extension ‘.LST® are listed on the console terminal and are 
then deleted. To run BIXTs use the following string of commands: 

+LOA BA 

»LOA KB 

»ASS KBSLOG 

»R BATCH 

KBTXT 

<local form feed> 


While BATCH is running,s any key pressed on the console terminal will 
cause the BATCH handler to hang. Control © should be used to abort the 
BATCH Job and return to the moniter. BTXT uses the files LST.SAV and 
PIP.SAV which aust be present. Temporary files named Qs Q.BAT and Q.CTL 
are created and deleted. 
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The utility program FF.SAV is used to output listings which contain 
fore feed characters on terminals which do not provide form feed cara- 
bility. Each form feed is replaced with the eauivalent number of line 
feed and fill characters. 

Example; 

oR FF 

KTTS=A 

(Position to tor of form befor pressing return) 

The above command string will list the file ‘A.LST* on the console ter- 
minal - substituting multiple line feeds for form feeds. 


SWISH: 

SWISH Provides the carpsbility to transfer files between the 11/45 
system and the LSI-11 system. SWISH uses the cowmand string intereer- 
eter to process standard command strings. 

1. On the comeuter to which the file is to be sent: 

*R SWISH 

*DEV$ NNNNNN. XXX= 


2. On the computer from which the file is to be sent? 
eR SWISH 
XDEV$ NNNNNN. XXX 


3. When transfer is complete » SWISH will Promet for next command. 


4. Default extensions are ".MAC* and default device is SY!. 
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Appendix Q 
Pulser Unit Connections and Front Panel Settings 


For proprer system oreration»s the ultrasonic pulser (MetroTek 
MP-203) and reciever (MetroTek MR-101) as well as the associated rulse 
conditioner (Tektronix PG-501) aust be connected correctly. Arrrorreate 
front panel settings aust also be applied. The followings cable connec- 
tions should be nade! 


FROM TO 
unit connector unit connector 
LSI-11 rishtaost PG-501 Trig/Duration In (urrer) 
PG-501 Tris cut (uprer) MP-203 Ext. Trig 
MP-203 Pulse Out Xducer Tor of search rod 
MP-203 Pulse Out MR-101 Transmit 
MR-101 Score Score Ineut A 
MR-101 Score B-8100 Channel At inrut 


These front panel settings should be used? 


unit control Range/setting Adjust to- 
PG-501 Period Ext. Trigger 

Duration 2 micro s. 

Amplitude Out 4y 
MP=-203 Trigger external 

Pulse Amplitude variable 

Damping variable 

Pulse Width variable 
MR-101 Function Pulse/Echo 

Attenuation 1dB 

Filter 0.5 Mhz. 


Note: Refer to operation msnual of each unit for details. 
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